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Many of the components, instruments and systems in use on our IRBM’s and ICBM’s were designed, developed 
and built by Rheem Electronics. With a history of proven performance in advanced aircraft 
and guided missiles, Rheem’s ruggedized and miniaturized airborne products are now standing up to the tough 


environmental conditions of intercontinenial ballistic travel. 


Other Rheem systems include: ground test and preflight checkout equipment, flight safety and test instrumenta- 
tion, trainer simulators, countermeasure systems, and industrial test and processing equipment. 
For proven reliability, look for leadership to Rheem Electronics ...a division of world-wide 
Rheem Manufacturing Company, which operates~17 plants in the United States and, with affiliated and 
associated companies, 18 plants in 12 countries abroad. 


For a full description of Rheem Electronics, write for Data File AW - 506 -1. 


RHEEM MANUFACTURING COMPANY / ELECTRONICS DIVISION 


7777 Industry Avenue, Rivera, California —- Phone: RAymond 3-8971 














What’s your hot air requirement...a piston, plug valve, a butter- 
fly valve, a sliding gate valve, a pressure regulator? Does it have 
to be solenoid actuated, pneumatically actuated, motor actuated? 
Is the pressure high and the operating temp into four digits 
Fahrenheit? If it takes fifteen years of pneumatic control experi- 
ence and the best pneumatics lab in the business to develop your 


answer, all you have to do is whistle — in our direction, please. 





HYDROAIE 


BURBANK, CALIFORNIA 
Anti-Skid Braking Systems - 
System Controls - pallnee 
Controls + Actuation Systems 
Electronic Devices 


Producing Controls for Every 
Basic Airborne System 








SARGENT 


With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


SARGENT Manufacturing , SARGENT Hydraulic Pumps 


FACILITIES _—including— > BUILDS aioe omnes 
2 neumatic Cylinders 


Research Machining & Grinding » Servo-Systems Pneumatic Valves 
Design Heat Treating, all types Hydraulic Systems Ball Screw Actuators 
Development Plating, all types Integrated Packages Gear Actuators 
Testing Inspection Hydraulic Actuators Gear Accessory Boxes 
Qualifying Assembly Hydraulic Vaives Electronic Systems 


Handard of Excellence Since 1920 
“GOOD WILL” is the disposition of / ENGINEERING CORPORATION 


the pleased customer to return to the /? 
place where he has been well treated. “gq - MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 


— U.S. Supreme Court LDs » HUNTINGTON PARK, CALIF. 





AVIATION CALENDAR 


Aug. 18-19—Annual Western Regional 
Meeting, American Astronautical Society, 
Dinkelspeil Auditorium, Stanford Univer 
sity, Palo Alto, Calif. 

Aug. 19-22—Pacific General Meeting, Amer 
ican Institute of Electrical Engineers 
Hotel Senator, Sacramento, Calif 

Aug. 19-22—Western Electronic Show & 
Convention, Institute of Radio Engineers, 
Ambassador Hotel, Los Angeles, Calif 

Aug. 25-27—Third Annual Convention, 
National Flying Club Assn., Hollywood 
Roosevelt Hotel, Hollywood, Calif 

Aug. 25-29—Second Symposium on Naval 
Hydrodynamics, Washington, D. C 

Aug. 25-30—Ninth Annual Congress, In 
ternational Astronautical Federation, Am 
sterdam, Holland 

Aug. 25-31-1958 Texas and Southwestern 
Soaring Contest, Grand Prairie, Tex 

Aug. 30-Sept. 1—Annual One-Design Sail 
plane Regatta, Harris Hill, Elmira, N. ¥ 

Aug. 31-Sept. 1—Air Race, Professional Race 
Pilots Assn., Ft. Wayne, Ind. For details 
Don Berliner, 18 Hudson Ave., Athens, 
Ohio 

Sept. 1-7—1958 Farnborough Flving Display 
and Exhibition, Society of British Air- 
raft Constructors, Farnborough, Eng 

Sept. 2-12—Problems of High ade Ra 
dar Design, Summer Program, Massachu 
setts Institute of Technology, Cambridge, 
Mass. (Security clearance required.) 

Sept. 3-5—1958 Cryogenic Engineering Con 
ference, Massachusetts Institute of Tech- 
nology, Cambridge, Mass 

Sept. 4-6—AGARD Avionics Panel Meeting, 
Cambridge University, Cambridge, Eng 
land. 

Sept. 8-13—First International Congress of 
the Aeronautical Sciences, Palace Hotel, 
Madrid, Spain 

Sept. 9-11—Second National Conference on 
Applied Meteorology: Engineering, Ann 

(Continued on page 6) 
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Pressure Potentiometers, Type 76 
Series, measure absolute pressures 
of liquids or gases in ranges up to 
10,000 psi. Operate accurately un- 
der vibration of 1 inch dowble am- 
plitude from 2 to 22 cps, and 25 g 
from 22 to 2000 cps. Calibration 
Card with 63 data points is sup- 
plied with each instrument and in- 
cludes 3 runs for rising and falling 
pressures with and without vibration. 





Specifications tell part of the story. At Trans-Sonics, Inc., 
they are only the beginning. For each basic design, three 
volumes of evaluation tests are available containing thousands 
of individual data points. Essential information on perform- 
ance under temperature, vibration, shock and humidity is 
investigated, sifted out and recorded for easy reference 


This extensive data enables the user to quickly evaluate 
performance under new or unexpected environmental condi- 
tions. As a result, greater design freedom is possible and 
valuable engineering time is saved. Write to Trans-Sonics, 
Inc., Dept. 7, Burlington, Massachusetts, for Pressure 
Potentiometer Bulletin; or if you prefer, describe your operat- 
ing environment and quantitative information will be provided. 


TRANS-SONICS 


Precision Transducers 


na 


Another 
famous 
plane 


— 
“ 


PROVEN IN SERVICE \ 


1923 


Thirty-five years ago, mid-air refueling was front-page news — 


today it is a commonplace occurrence, typical of the tremendous 


Two DeHovillond OH-4BM's 
achieve first mid-air retueling 
With the aid of the mid-oir 
relyeling, two Army pilots 
stayed aloft four doys over 
San Diego, California 


strides made by the aviation industry. 
And keeping pace with aviation’s growth, Rockbestos high tem- 
erature wire and cable has earned a proven-in-service reputation. 
oday many Rockbestos Aviation wires, produced to the continu- 
ally high standards of the aviation industry, are integral parts of the 
nation's aircraft and missiles. 


SS eee sie —— 


ROCKBESTOS HEATZONE AIRCRAFT WIRE 


Typical of the many Rockbestos Aviation 
Wires which cover a temperature range from 
257°F to 750°F is this Rockbestos HEAT- 
ZONE® — a 400°F wire for power, control and 
communication circuits made in accordance 
with MIL-W-7139A. It is ideal for general pur- 
pose aircraft wiring because it has excellent 


resistance to flame, moisture, gasoline, 
fungus, alcohol, grease, oil and hydraulic 
fluids. It has high dielectric strength and ex- 
cellent flexibility at low temperatures (—55°C). 
It is especially recommended for high im- 
pedance circuits. 


For complete specifications on Heatzone and other Rockbestos aviation wires, write for 
catalog 56A. If you have a special requirement, please send us your specifications. 


ROCKBESTOS PRODUCTS CORPORATION 


AIRCRAFT 


_ 
ae NEW HAVEN 4,CONNECTICUT 


NEW YORK + CLEVELAND + CHICAGO + OAKLAND «+ LOS ANGELES 
PITTSBURGH «+ ST. LOUIS + DETROIT + SEATTLE + ATLANTA «+ DALLAS 
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Arbor, Mich. Program Chairman; Dr. 
D. J. Portman, 5500 East Engineering 
Bidg., University of Michigan, Ann 
Arbor, Mich. 

Sept. 11-12—Annual Business Meeting and 
Conference, Northeast Chapter, American 
Assn. of Airport Executives, Municipal 
Airport, Worcester, Mass 

Sept. 15-18—Fall Meeting, American Rocket 
Society, Inc., Hotel Statler, Detroit. 

Sept. 15-19—Annual Instrument-Automation 
Conference & Exhibit (International), In- 
strument Society of America, Philadel 
phia Convention Hall, Philadelphia, Pa 

Sept. 22-24-1958 Meeting, Professional 
Group en Telemetry and Remote Con 
trol, Americana Hotel, Bal Harbor, Miami 
Beach, Fla. 

Sept. 22-24-1958 Convention of the Na- 
tional Business Aircraft Assn., Bellevue 
Stratford Hotel, Philadelphia, Pa 

Sept. 25-27—Fifth Annual National West- 
ern Forum, American Helicopter Society, 
Ambassador Hotel, Los Angeles, Calif 

Sept. 25-28—Air Force Assn. Annual Con- 
vention and Airpower Panorama, Dallas 

Sept. 29-Oct. 3—National Aeronautical 
Meeting, Society of Automotive Engi- 
neers, Inc., the Ambassador, Los Angeles 

Sept. 29-Oct. 3—Semi-Annual Meeting and 
Western Tool Show, American Society of 
Tool Engineers, Shrine Exposition Hall, 
Los Angeles, Calif 

Oct. 1-2—Conference on Radio Interference 
Reduction, sponsored by Armour Re 
search Foundation and U. S. Army Sig 
nal Engineering Laboratories, Museum of 
Science and Industry, Chicago, II 

Oct. 1-3—National Airports Conference, 
University of Oklahoma, Norman, Okla 
Co-sponsored by American Assn. of Air- 
port Executives and the CAA 

Oct. 6-7—National Symposium on Extended 
Range and Space Transmission, spon 
sored by Institute of Radio Engineers and 
George Washington Universitv, Lisner 
Auditorium, Washington, D. C 

Oct. 6-7—Champion Spark Plug Co.’s Dis 
tributor and Business Aircraft Operators 
Clinic, Secor Hotel, Toledo, Ohio 

Oct. 7-8—1958 Joint Meeting, Institute of 
the Aeronautical Sciences and Canadian 
Aeronautical Institute, Chateau Laurier, 
Ottawa, Canada 

Oct. 7-12—Sixth Internationa] Communica- 
tions Convention, Genoa, Italy 

Oct. 8-10—14th Annual Aviation Snark Plug 
and Ignition Conference, Champion 
Spark Plug Co., Secor Hotel, Toledo 

Oct. 9-10—Ninth Annual National Noise 
Abatement Symposium, sponsored by 
Armour Research Foundation, Hotel Sher- 
man, Chicago, [" 

Oct. 13-15—14th Annual National Flec 
tronics Conference, Hotel Sherman, Chi- 
cago, Ill. 

Oct. 15-17—Twelfth Annual Meeting, 
Southeastern Airport Managers’ Assn., 
The Palm Beach Terrace, Palm Beach 

Oct. 22-24—Fifth National Vacuum Svm- 
posium, Sir Francis Drake Hotel, San 
Francisco, Calif. 

Oct. 27-28—East Coast Conference on Aero- 
nautical & Navigational Electronics, In- 
stitute of Radio Engineers, Lord Balti- 
more Hotel, Baltimore, Md. 
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prosect LIGHT FOOT 4 


prosect HOT FOOT prosect VULCAN 
prosect HONEY BEE 


IF YOU need 
to know provecr HOUR GLASS 


These are symbols of “classified” projects completed or in process at 
Hayes Aircraft Corporation. These symbols have significance to many 
engineers and scientists in the United States military services. The time 
may come when they may have great significance to you, too. 
Hayes engineers and scientists are supported by laboratories equipped 
to do analyses and experiments in the fields of organic and inorganic 
chemistry, metallurgy, plastics, electronics, electricity, hydraulics, clima- PROJECT FLYCYCLE 


tology, infrared physics, kinematics, etc. If you have need to know, you 


may be interested in exploring the meaning of these symbols 


ENGINEERS, SCIENTISTS, NEEDED. Hayes is an aircraft 
modification, IRAN, and maintenance facility, including 


guided missile work. Good positions are open for aircraft 

design engineers, graduate engineering students, and aero- PROJECT V RING 
nautical scientists. Write PERSONNEL DirecTOoR, Department 

405, P. O. Box 2287. 


ENGINEERS +» DESIGNERS +» MANUFACTURERS oy 


prosect RED HOTS 


SIM INGHAM, ALABAMA 























FAFNIR AIRCRAFT BEARINGS 


THE INTRODUCTION of a new, special-precision M SERIES of ball bearings demon 
strates how Fafnir has kept in step with aircraft progress since the ‘‘box kite’ era 
This new series, used in power operated aircraft control systems, meets the ever 
more exacting demands for instantaneous and accurate response. Its special precision 
quality, resulting in low torque, assures greater sensitivity. Closer tolerances eliminate 
backlash. 7 7 7 Fafnir Special Precision Series Control! Bearings are designed to be 
dimensionally identical to and interchangeable with their counterparts in the Fafnir 
AN Standard Series covered by MIL-7949. Boundary dimensions and eccentricities 
however, are held to closer tolerances. Bore and outside diameter variations are 
decreased and radial play reduced in value. 7 7 7 Each stage in aircraft development 


is represented by Fafnir bearing contributions. The M SERIES is a current example 


S FA Fos i + For complete details on the new M SERIES write 
The Fafnir Bearing Company, New Britain, Connecticut 





AIRCRAFT BEARINGS 
FIRST AT THE TURNING POINTS IN AIRCRAFT DESIGN 
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ADF ANTENNA SYSTEM 


GONIOTENNA f 
TWO LOOPS WOUND ON 
FLAT FERRITE CORE 





coniomaric t 
AUTOMATIC GONIOME TER 


{ LEAR TRADEMARK 


cen conio system 
PATENTED AND PATENTS PE 





— 


=e 3 


NO LOOP MAINTENANCE 
LOWERS DRAG & WEIGHT 


DURABLE AND TROUBLE FREE: Goniotennat hermeti- 
cally sealed in plastic foam —no moving parts! 
Impervious to elements, vibration, temperature. 
ADAPTABLE: Lear-Gonio System works with all 
ADF’s. CAA (T.S.O. C-41, Category A) approved. 
RACK OR PANEL MOUNTED: Goniomatict unit 
located in most ideal environment. 

SKIN MOUNTED: Goniotenna attaches directly to 
aircraft skin — requires no substructure. Needs 
only one inch hole, solving pressure seal problem. 
Can be top mounted because of no service 
requirement. 

LOW DRAG: Only one inch high — streamlined. 
MORE ACCURATE: [nherently compensates for 
quadrantal error. 

IMPROVED PERFORMANCE: 3 to 8 DB more loop 
signal adds extra range and signal strength to 
your ADE 


Write or Wire 
for complete information: 


CAL DIVISION 
3171 South Bundy Drive * Santa Monica, California 


ec-53 








Aviation Week 
August 11, 1958 Vid ion ee Vol. 69, No. 6 


Member ABP and ABC 


including Space Technology 


EDITORIAL OFFICES: New York 36—330 W. 42nd St., Phone: LOngacre 4-3000 (Nights LO 4-3035) Washington 4, D. C.—National Press Bidg., Phones: NAtional 6-34)4 
REpublic 7-6630 Les Angeles 17—1125 West Sixth St., Phone: HUntiey 2-5450 Dallas 1—1712 Commerce St., Phone: Riverside 7-5117 European Office—! rue du 
Temple, Geneva, Switzerland, Phone: 32-35-63 





NASA Details Plans for Space Challenge 
> Nation’s new space agency asks for $343 million to begin drive 
to cut Soviet technological lead. 
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President Receives Airline Aid Proposals 
> Program to help lines meet equipment obligations sent to Eisen- 
hower by Special Assistant Quesada. 


JT9 Turbojet Uses Built-Up Parts 
> New structural techniques cut engine weight, giving reliable op- 
eration at high thrust-to-weight ratios. 


SPACE TECHNOLOGY 
NASA Details Space Challenge Plons. . 
Space Research Program 
Space E 
NASA Space Contracts Program 
Republic Space Laboratories 


AERONAUTICAL ENGINEERING 
McDonnell Turbine Helicopter 
J79 Uses Built-Up Parts 
Voltigeur-Beech License Talks 


AVIONICS 
Navy Cockpit Display 
Airborne Avionics Antenna System. . 
Summers Ends Merger Talks 
AMB Contracts 
Expansions, Changes 
Filter Center 
New Avionic Products 


EQUIPMENT 
Janitrol Adapts to Jet Era 
Ultrasonic Device Cleans Valve Units 
Navy Drone Launch System. . A 
New Aviation Products 


MISSILE ENGINEERING 
Air Defense Role Clash 
Atlas ICBM Firing 


AIR TRANSPORT 
Airline Aid Proposals 
Alaska Aviation Problems 
Vickers Explains Viscount Controls. . 
Carriers May Buy Doppler 
U. S. Carriers Bilateral Battle. 
Shortlines . 
Airline Observer 
Airline Income & Expenses. 


MANAGEMENT 
One-Manager Airlift Concept... .. 
House Unit Urges R&D Emphasis. 
Airframe Industry Earnings Rise 
News Digest . 

Research and Development Decline... 
Washington Roundup 
News Digest .. 
USAF Contracts 

Navy Contracts . 


Calendar .... 
Letters 


EDITORIAL 


Aviation’s Economic Problems 


COVER: First Douglas DC-8, now well into company flight test program, 
crosses California coastal mountain range returning to Edwards AFB where 


most of flight testing is being done. 


Airplane has logged approximately 60 hr. 


since first flight. Program is progressing through system checks and step-by- 
step exploration of performance extremes. Speeds have reached Mach .85 
and 505 kt. Takeoffs have been made at gross weights up to 225,000 Ib. 


Design maximum takeoff gross weight is 265,000 Ib. 


Highest altitude attained 


so far is 36,000 ft. The second DC-8 is expected to enter the test program 


shortly. 


PICTURE CREDITS 


Cover—Douglas; 23, 26—Wide World 


Corp.; 48, 49, 50, 55, 57—U. S. Navy; 66—USAF 
Chance Vought Aircraft, Inc.; 77—Janitro!l Aircraft Div.; 81-—Superior 


McDonnell Aircraft Corp 45—Republic Aviation 


69, 70—Genera! Electric; 71—Sovfoto; 76 
Valve and Fitting | 





73,810 copies of this issue printed 








FORGINGS...any type 


.. from Harvey Aluminum 


press, no-dratt, WHEN (IT comes To FORGINGS, REMEMBER: Harvey Aluminum makes 
any type...any size...any quantity...in all aluminum and titanium alloys. 
And Harvey’s completely integrated facilities give you price, delivery, quality, 
conventional, ring, and service. For more information and technical assistance on forgings, write 
direct to Harvey Aluminum, Torrance, Calif., or contact the nearest Harvey 
hand, smith Aluminum factory branch listed under “Aluminum” in your classified directory. 


For new free brochure, Mill Products and Alloys, 
write Harvey Aluminum, Torrance, California. 


A major independent producer of quality aluminum in all alloys and sizes: Pig, ingot, billet, 
rod and bar, pipe, tube, hollow sections, press forgings, forging stock, hand forgings, im- 


pact extrusions, electrical bus bar, structurals, special shapes, light and heavy press extru- 


sions, screw machine and other aluminum products. Similar products in titanium, zirconium, = 
and steel. HARVEY ALUMINUM SALES, INC., Torrance, California. luminum 
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AVIATION'S ECONOMIC PROBLEMS 


The eagerly-awaited Cherington report (see page 28) 
which was distributed to Congress and appropriate fed- 
eral agencies last week provides a sharp focus on the 
economic problems facing the aviation industry and a 
keen analysis of this industry’s growing role as a signifi 
cant force in the national economy. The Cherington 
report is the first comprehensive look at the role of civil 
aviation in the national economy since the Finletter 
Commission report a decade ago. 

This intervening decade has been marked by major 
economic and technical growth trends that have radi 
cally altered the role of aviation in the over-all economy. 
Dr. Paul W. Cherington of Harvard University, who 
prepared the report, and Elwood R. “Pete” Quesada, 
the President’s special assistant on aviation policy who 
commissioned Dr. Cherington to do the job, both de- 
serve the industry's commendation for the marmer in 
which this job was done. 


Possible Benefits 


There is an opportunity for the report to serve two 
useful purposes: 
¢ To serve as a lubricant to ease friction between some 
segments of the industry and some agencies of the gov- 
ernment which has been an effective deterrent to con 
structive progress. The report makes it abundantly clear 
that the economic problems now facing the industry 
are not the result of imprudent planning or action by 
any particular group but rather result from a combina 
tion of interlocking circumstances for which almost 
everybody in industry and government must shoulder 
some responsibility. 
¢ To serve as a catalyst in stimulating a coordinated 
plan of action aimed at solving these problems by all 
the government agencies involved and both the air trans 
port and manufacturing portions of the industry. The 
report does not offer any ready-made panacea for all of 
the economic problems looming on the near horizon, 
but it does suggest several broad avenues down which 
a well coordinated industry-government program could 
move successfully. 

There are already indications that action is stirring in 
some areas cited by the report. The complex relation- 
ship of the Military Air Transport Service and the com- 
mercial airlines is already being re-evaluated at the 
Department of Defense level and the Air Coordinating 
Committee is exploring avenues of financing the large 
scale sales of piston-powered transports that are a neces- 
sarv corollary to the U.S. airlines shift to gas turbine 
power plants. 


Where Initiative Lies 


There is no question that much of the initiative in 
moving toward solution of these economic problems 
must come from the federal regulatory and financial 
agencies involved in the many facets of civil aviation. 
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But it would be a tragic mistake by the aviation industry 

lean heavily on government action alone. Govern 
ment action such as repeal of the transportation tax, 
liberal government financing policies on second-hand 
equipment for the export market, new look at the airline 
fare structure by the Civil Aeronautics Board and a larger 
share of MATS non-combat traffic to commercial car 
riers can only provide the industry with more capital 
resources and more operational latitude to solve its own 
problems. 

lhe major impetus toward genuine and lasting solu 
tions to these economic problems must come from indus 
try itself. It will require extremely vigorous, intelligent 
and farsighted leadership by the management of each 
individual airline and manufacturer involved to perma 
nently shuck the financial problems of the jet age. 

Air transport has become so vital and integral a part 
of the American economy that it would be unthinkable 
to have it collapse from economic strain. The life net 
of government subsidy is still spread to prevent this 
But it would be a tragic retrogression if the airline indus 
try, which in recent years has risen almost completely 
off federal subsidy and added a dynamic positive con 
tribution to the nation’s economy, were now to fall back 
on this device and again become a direct drain on the 
taxpayers. 


Top-Level Attention 


It should be a source of great encouragement to the 
aviation industry in its efforts to achieve long-term solu 
tions to the current crop of economic problems to note 
attention that has been 
devoted to this area by the highest levels of the govern 


the consistent and vigorous 
ment during the past few vears. Beginning with the 
Harding report, which laid bare the impending crisis in 
air trafhc control, continuing with the monumental 
Curtis report that spawned the new Federal Aviation 
Agency and now punctuated by the Cherington report 
on economic problems of the jet age, the executive 
branch of the government has developed an effectiy 
modern approach to the most dynamic aspect of our 
expanding economy. It has recruited able men to tackle 
these jobs and, with solid congressional support, has 
translated their recommendations into action As we 
pointed out last week, the record of solid achievement 
during the current session of Congress has been truly 
remarkable 

With the new 
emerge soon as reality and the prospect of getting vigor 


Federal Aviation Agency ready to 


+ 


Quesada as its in 


ous leadership for it from Mr tial 


head and with James Pvle, current Civil Aeronautics 


Administrator, 
outlook for civil aviation is brightening despite the scat 


as his deputy and eventual successor, th 


tered economic thunder showers on the immediate 


horizon. 
—Robert Hotz 
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... Speaking of ——— 
Missile Ground Support t MOBILITY } 





For example the FMC-designed M59 Armored Personnel Pn *™ 
Carrier was produced as a multi-purpose vehicle using FMC’S MISSILE SECTION IS IDENTIFIED WITH: 
many standard Army Ordnance components. This vehicle, por-— Mobile loader vehicle 
designed in 1951, is still being produced for the Army. FMC HAWK 
is now developing a whole new family of military vehicles Scammer Transporter-erector and 
with a brand new concept. Substantial cost savings are an- power contre! trailer 
ticipated based on standardization of many components. bones 

se Tracked prime mover 


ment based on standards already worked out can be applied 
to missile ground support equipment, providing lower costs 
for your program. Perhaps we already have a solution to 
your missile ground support equipment problem. Consult 
with FMC at the initial stage of project planning. Write 
today for more information. 


Shipping and storage 
containers 
NIKE-HERCULES 
ea Erector-launcher 
and Decontamination 
BOMARC system 


Creative Engineers: Find stimulating = Transporter-erector and 


challenge at FMC’s Ordnance Division \Y ey = + apple adpenmeheoaet 


| 
| 
, | 
| | 
| 
The ability to design, engineer and produce mobile equip- | eumaseen : 
| 
, | 
| 
, | 
i | 
, | 


Putting Ideas to Work 


Wie FOOD MACHINERY AND CHEMICAL CORPORATION 
Ordnance Division 


FOOD MACHINERY Missile Equipment Section 3-D 
ANO CHEMICAL 
cour ®) 1105 COLEMAN AVENUE, SAN JOSE, CALIF. 














WHO'S WHERE 





In the Front Office 


Morris M. Townsend, president, Resort 
Airlines, Inc. 

Machlin B. Laddon, president, Langley 
Corp., San Diego, Calif., succeeding I. M. 
Laddon who remains as board chairman. 

A. C. Ducati, vice president in charge of 
development engineering, Giannini Plas- 
madyne Corp., Santa Ana, Calif. 

The Industrial Products Group of Minne- 
apolis-Honeywell Regulator Co., Minne- 
apolis, Minn., has announced the following 
appointments: George M. Muschamp, group 
vice president-engineering; O. B. Wilson, 
group vice president-marketing; John M. 
Wilson, director of engineering; R. L. Mal- 
lory, sales manager. 

Warren B. Hayes, vice president, Pacific 
Semiconductors, Inc., Culver City, Calif. 

Chester A. Hill, vice president-assistant 
treasurer, Aerojet-General Corp., Azisa, 
Calif., succeeding Tracy S. Clark, retired 

Sam F. Am, vice president-sales, Pac- 
Aero Engineering Corp, Santa Monica, 
Calif. 

J. Justin Basch, vice president-marketing, 
Oakite Products, Inc., New York, N. Y 

Charles Theodore, vice president-sales, 
Ling Electronics, Inc., Culver City, Calif. 

The Sheffield Corp., subsidiary of Ben- 
dix Aviation Corp., Dayton, Ohio, has an- 
nounced the following appointments: Jack 
T. Welch, vice president-field sales; William 
I. Wilt, vice president-gage and _ instru- 
ments division; Victor J. Boll, assistant vice 
president-contract manufacturing division; 
Thomas W. Clark, assistant vice president- 
service facilities division 

Maj. Gen. Harold E. Watson, Deputy 
Assistant Chief of Staff for Intelligence, 
USAF Headquarters, Washington, D. C 

Howard M. McCoy, assistant to the ex- 
ecutive vice president, Marquardt Aircraft 
Co., Van Nuys, Calif. 


Honors and Elections 
Dr. Mervin J. Kelly, president of Bell 


Telephone Laboratories, has been named 
1959 recipient of the John Fritz Medal 
for “his achievements in electronics, leader- 
ship . and contributions to the defense 
of the country 

Dr. Robert J. Jeffries, president of Data 
Control Systems, Inc., has been appointed 
a member of the National Research Coun- 
cil to represent the Instrument Society of 
America in the Division of Engineering 
and Industrial Research for a period of 
three vears 

Dr. George S. Crampton, Professor 
Emeritus of Ophthalmology at the Uni- 
versity of Pennsylvania Medical School, 
will receive an Edward Longstreth Medal 
from the Franklin Institute “For his de- 
velopment of the Borescope, a specialized 
periscope for the internal inspection of 
turbine shafts, rotors ” 

Martin M. Decker, president of the 
Decker Corp., has been elected vice presi 
dent of the National Aeronautic Associ 
ation of the United States, Washington, 
EC 

(Continued on p. 93) 
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INDUSTRY OBSERVER 


© Nike Zeus anti-ICBM missile will carry small Doppler radar developed by 
Ryan Acronautical Co., which is either intended for homing on enemy nose 
cone or for enabling Nike Zeus to discriminate between fast-moving nose 
cone and slower-moving decoys. 


> Initial attempt already has been made to air-launch a lightweight Naval 
Ordnance Test Station satellite and other satellites are about ready for 
launching. 


> Titan intercontinental ballistic missile will have an aluminum skin as 
opposed to the stainless steel airframe of the Atlas. 


> Report to Defense Department on recommendations for research with 
beryllium to promote its use in aircraft and missile structures is being sub- 
mitted by a panel of National Academy of Sciences’ Materials Advisory 
Board. Panel members include representatives from Beryllium Corp. of 
America, Brush Beryllium Co., Martin, General Electric, Atomic Energy 
Commission and Nuclear Materials Inc. 


> Titanium Metals Corp. of America is shipping its first sheets of new 
heat treatable titanium alloy TI-4A1-3MO-1V to North American Aviation 
and Chance Vought. Biggest, and most hoped for market at present is 
North American’s B-70 Mach 3 bomber (AW July 14, p. 26). 


> De Havilland has developed a new version of the Gyron Junior jet engine. 
Designation is Mark 10. Although the new engine’s power is still secret, 
de Havilland says the 7,000 Ib. thrust of the earlier Mark I is “greatly 
enhanced.” 


© Soviet Union is putting 10 times the effort into geological research, particu 
larly discovery of mineral deposits, as the U.S. is, according to information 
recently obtained by U.S. Geological Survey. Soviet effort, plus the 
ever-increasing demand for solid fuel propellants and heat and pressure 
resistant allovs and compounds generated by missiles and high speed aircraft, 
have prompted the United States Geological Survey to ask Congress for an 
immediate $3 million increase in this country’s current geological research 
program. 


> Tests at Wright Air Development Center have shown that a man in street 
clothes can withstand temperatures of 300F for 10 min., while a man in 
flying gear can stay in 240F heat for 15 min. 


> Czechoslovakia’s three- to five-place L-34 helicopter now under develop- 
ment reportedly will have a maximum speed of about 102 mph. and a ceil 
ing of 14,765 ft. The all-metal, single rotor craft is intended for passenger 
transportation, pilot training, aerial ambulance work and observation. It 
will carry a three-hour fuel suppl 


> Special Projects Office of Guy B. Panero Engineers, New York City con- 
sulting engineers with heavy experience in underground installations, is 
conducting a study on tunnels, shaft closures and ventilation for the Martin 
Titan intercontinental ballistic missile weapon system under a $15,500 
contract from Air Research and Development Command's Ballistic Missile 
Division. Findings could result in “hard” launching sites that would be 
quite capable of withstanding even direct hits by megaton warheads (AW 
July 21, p. 15). 

> Failure of latest Vanguard satellite launching vehicle last June 26 occurred 
when Aerojet second stage engine cut off prematurely due to low chamber 
pressure. 


> Initial small quantities of nitrogen textroxide ordered by North American's 
Rocketdyne Division and Aerojet-General for evaluation are being followed 
up with orders for 10-ton test lots. Long storage life makes the oxidizer 
a promising substitute for the considerably more powerful, but less stable, 
liquid oxygen. 

















“Sierracote 3” + Swediow “stretched acrylics” = automatic 
electrical defogging under all conditions + light weight 
+ superior optics even in compound shapes. 


Now ‘Fabricated by Swediow” on a production basis for Convair 
A Division of General Dynamics Corporation 


For the first time the advantages of two outstanding materials have 
been successfully combined. “Sierracote 3” electrically conductive 
transparent coating gives uniform defogging, while Swedlow’s 
“stretched acrylics” give strength, toughness, light weight, craze 
resistance and excellent optical qualities. 


Swedlow’s production fabrication of F-106A and F-106B panels is 
regarded as a major contribution to the aircraft industry. Possibilities 
for shape and size with good visibility in aircraft are practically limit- 
less. Defogging is uniform, constant under all conditions, is controlled 
automatically by a simple electrical system—and up to 18 lbs. of bulky 
mechanical equipment are eliminated. 


“Fabricated by Swedlow” is your assurance of superior craftsmanship 
plus the most technological advances in plastic developments. 


**SIERRACOTE’’ AND ‘*SIERRACIN’’ ARE REGISTERED TRADE MARKS, THE SIERRACIN CORP., BURBANK, CALIF. 


NEW TRANSPARENT PLASTIC ANTI-FOG ENCLOSURES FOR AIRCRA 


125” Sierracin 611 
corries coating 


Sierracote 3 coating 
heots panel uniformiy 


Silver bus-bors 
corry current to cocting 


350” Swediow 
stretched ocrylic 


corries mechanical load 075” polyviny! butyrol 


Panel Construction 


For full information write to 


Swellow 


PLASTICS COMPANY 


Los Angeles, California 
Youngstown, Ohio 
Please refer to Dept. 10 














Security Veil Tightened 


White House, concerned with the Middle East situa 
tion and angered by what it believes to be attempts of 
the individual services to overly push their own cases, is 
applying its policy of “no news is good news” with 
renewed vigor. 

One service public information official in the Pentagon 
complained last week that “Russia can now put out 
more information than we can.” Another said, “All we 
can handle here are minor releases.” 

Information going bevond the routine release of pro- 
motion, etc. must pass through the office of Murray 
Snvder, Assistant Secretary of Defense for Public Affairs 
and former aide to presidential press secretary James 
Hagerty, where it is graded for “policy” and “timeliness” 
as well as for actual security which often plavs a poor 
third to the first two. Additional veto power over the 
services was recently granted Snyder in a move to pre- 
vent the individual services from releasing information 
that might remotely be interpreted as promoting inter 
service rivalry or of flaunting the party line as laid down 
by the Administration. 


Federal Aviation Agency 


Chances are good that the proposed bill to create a 
new Federal Aviation Agency will be approved by Con- 
eress and sent to the White House this week. Conferees 
were meeting late last week to work out differences 
between the House and Senate approved version. House 
amendments to the Senate bill were mostly technical 


Capital Gains Ruling 


Airlines cannot keep capital gains from the sale of 
flight equipment without deducting the amounts from 
their subsidy payments, Civil Aeronautics Board ruled 
last week. In a decision in the Capital Gains Proceeding, 
CAB told carriers it has no legal right to authorize such 
action but can legallv issue refunds to carriers in annual 
lump sum payments if airlines comply with regulations 
showing thev intend to use the gain for new equipment 
purchases. 


Attempt for Perspective 


lop Pentagon officials also are going out of their way 
to try and avert any repetition of the public criticism 
touched off last December by Navy's first, and abortive, 
attempt to launch a Vanguard satellite. Widespread 
criticism and disappointment at the Vanguard failure 
stemmed primarily from advance press billing that the 
small satellite would effectively answer the Soviet Union's 
large Sputniks I and II and prove that the U.S. had 
not lost its technical superiority. 

Last week, in a press briefing on the Air Force lunar 
probe planned for Jater this month (AW Aug. 4, p. 26), 
Advanced Research Project Agency Director Roy W. 
Johnson carefully explained that there “is only a slight 
possibility” of success and that “attaining a lunar orbit 
is not anticipated.” Johnson, prodded into speaking by 
articles detailing the lunar plans which Defense Depart- 
ment feared might re-create the pre-Vanguard atmos- 
phere, added: 

“The complete success of these first experimental 
flights depend on the perfect functioning of more than 





Washington Roundup 





300,000 complex and interdependent parts, the failur 
of any one of which could nullify the complete success 
of the flight. Certainly the chances of success are no 
better than one in 10.” 

Concurrently, a brief Air Force statement confirming 
the first successful firing of an Atlas intercontinental bal- 


listic missile with all three engines ignited cautioned 
against any thoughts that the launch meant the U.S 


Fhe release quoted 


had an operational ICBM capability 


Air Force Secretary James H. Douglas as warning that 
“im the furtherance of the Atlas test program some 


failures must still be expected when flight testing such 
highly complex weapons systems 


Restricted Flight Area 


Strategic Air Command plan to conduct simulated 
bombing missions maneuvers over the Great Lakes region 
has resulted in a Civil Aeronautics Administration direc 
tive requiring all civilian flights to obtain special CAA 
air traffic control approval for operations in the designated 
North Central Restricted Area during specified dates 
during August, September and October 

The military 
hours of | a.m. and 4+ a.m 
to 40,000 ft. Area involved i bounded by Day 
ton, Springfield, Saginaw and Ironw Mich., in 
rectangular form extending to the Canadian border 


will be conducted between the 


CD11 


roughh 


Cxercise 
it mixed altitudes up 


od 


Effective dates of restrictions are Aug 7 2c 27, ae 
29; Sept. 3, 4, 5, 10, 11, 12, 17, 18, 19, 30; Oct. 1 
3 14. 15 16, 17 Area will be used onl one f three 


nights listed per week in first two months and four nights 


per listed week in October. Air Route Traffic control 
facilities will have information 12 hours in advance 
Dallas to West Case 

Civil Aeronautics Board last week ited to consoli 
date undecided portions of the Dallas to the West Service 
Case with the Southern Transcontinental Service Cas« 
First route awards in Dallas to the West Case were made 
earlier when Continental Airlines and Trans Texas Air 


wavs received tentative Board approval for nonstop s 
ice in the case (AW July 28, Pp 33). 


Scope of the consolidated proceeding will cover the 
need for single carrier service from the Florida citi 
of Miami, Orlando, Jacksonville, and Tampa/St. Peters 
burg Clearwater along with Atlanta and Birmingham to 
San Diego, Los Angeles and San Francisco Oakland 
Ihe Case also includes the need for-such service con 
necting Houston with the three California cities. Inte: 
mediate stops proposed on the rout involved are 
New Orleans, Houston, San Antonio, EF! Pas Dalla 
Ft. Worth, Albuquerque, Tucson, Phoenix and Las Vegas 
ATA Appeal 

Air Transport Assn. is asking the Civil Acronauti 
Board to reconsider its order of July 15 denving th 


airline group permission to hold industry-wide joint fare 
ATA said the existing complexity of various 
2 encrustation 


discussions 
fare discounts, which it termed a “20 veai 
of individual carrier tariff filings, has greatly hampered 
industrv efforts to accelerate the sale of ticket It added 
that more than 42 possible fare combinations are possible 
between New York and Miami 

—Washington staff 
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Automatic checkout equipment is a project of J. G. Ferguson, 


Senior Staff Engineer, Stavid Engineering, Inc. eran sta 


Mr..Ferguson has specialized in the development of frequency standards for PROJECTS INCLUDE: 


Loran and other navigation systems, field transmission measuring apparatus 
cathode ray tube displays, and many other test and measuring devices for 
electronic equipment. His current work at Stavid is to develop equipment for Electronic Countermeasures 


Shipboard and Submarine 
Antenna Systems 


reliability studies and automatic testing of elec ‘ronic systems. Mr. Ferguson is Equipment 
one of a team of Stavid scientists and engineers who are applying their knowl- Anti-Missile Systems 
edge ...from concept through production ...to projects of major importance 
High Power Air Search 
to the defense and progress of our country. 
Radar System 


In Stavid's objective engineering atmosphere, scientific, development and Radar Toss Bombing System 


manufacturing teams are producing a wide range of electronic systems for all 

se " R ' : Missile Guidance Systems 
branches of the military. A typical project is the development of an Airborne 
Search, Bombing and Terrain Clearance Radar System. 


LANCE Weapon System 


& TA V/sID Engineering, Ine. Prinses, row serves 








Smithsonian Institution and the mili- 
tary operated stations. 

Here is a breakdown of the instru- 
mentation systems and the estimated 
costs: 

Improvement of existing Minitrack 
stations, $4,160,000. 

¢ Provision of equipment and facilities: 
for two additional Minitrack stations, 
$2,600,000. 

¢ Improvement of capabilities of exist- 
ing optical tracking stations, $250,000. 
¢ Provision of long-range telemeter 
data acquisition systems, $2,570,000. 
Total for extension of Minitrack and 
optical network capabilities, $9,580,- 
000. 

© Precision range and velocity measur- 
ing system, $1,930,000. 

e Telemeter reception equipment, $1,- 
800,000. 

e Data handling and transmission sys- 
tem, $750,000. Total downrange data 
acquisition station, $4,480,000. 

e Terminal data transmission equip- 
ment, $250,000. 

© Tracking system, $2,825,000. 

e Computing system, $750,000. 

¢ Command-control system, $175,000. 


Space Technology 


NASA Drafts 


By Evert Clark 





Washington—Nation’s new civilian 
space agency plans to take over support 
of a million-pound thrust rocket en- 
gine, Air Force portion of the Rover 
nuclear rocket project and a man in 
space project as it moves into a broad, 
$187.2 million research and develop- 
ment program for Fiscal 1959. 

The research funds requested by the 
National Aeronautics and Space Ad- 
ministration for its first vear include 
$155 million in industry and university 
contracts and $32.2 million for work 
in government laboratories. A complete 
list of projects begins on page 36. 

Highlights of the program are: 
¢ Million-pound rocket booster that 
could be used with high-energy fuel 
upper stages to put 40,000 Ib. in a 
300-mi. orbit; put 10,000 Ib. around 
the moon and return it to earth orbit; 
or land 10,000 Ib. on the moon and 
send a 400 Ib. payload back into an 
earth orbit. By clustering three boost- 
ers, using high-energy fuels for these and 
the upper stages and using atmospheric 
braking instead of retro-rockets for re- 
entry, more than 10,000 Ib. could be 
returned from the moon, NASA scien- 
tists believe. This engine is the Rocket- 
dyne project now supported by USAF 
under ARPA’s direction. NASA _ bud- 
get calls for $10 million for this de- 


AVIATION WEEK, August 11, 1958 


Total re-entry 
tem, $4,000,000. 
© Portable launching and instrumenta- 
tion systems, $1,490,000. 

Langley Aeronautical Laboratory, 
Langley, Va., NACA budget, $11,350,- 
000. 

This has been requested for the 
construction of a _ high-temperature 
structural dynamics facility and a 110- 
kilavolt cable tie between east and west 
areas. 


command-control sys 


Lewis Laboratory 

Lewis Flight Propulsion Laboratory, 
Cleveland, Ohio, NACA, $7,800,000. 
The program at Lewis includes in- 
stallation of an air heater in the unitary 


wind tunnel, modification of the alti- 
tude tunnel rocket research, retubing 
propulsion svstem laboratory tunnel, 


hypersonic missile propulsion facility, 
modification of the materials research 
laboratory and a high-energy rocket en- 
gine research facility. 

Ames Aeronautical Laboratories, 
Moffet Field, Calif.. NACA, $3,720,- 
000. 

Included in this request are funds 


for a 12 by 12 in. hypersonic helium 
tunnel, hypervelocity research labora 
tory and modification of the flight re 
search laboratory. 

Under the space act, the administra 
tor was given a certain amount of le« 
Way In appointing personnel and fixing 
salaries for a limited number of key 
positions, 

For top scientist, engineering and ad 
ministrative personnel, the administra 
tor was authorized to appoint a maxi 
mum of 260 persons at a top limit of 
$19,000 annually, 10 of which could 
exceed that up to a $21,000 a vear 
limit. In addition, the administrator, 
if he found it necessary, could establish 
the entrance grade for scientific and en 
gineering personnel without previons 
government experience at two grades 
higher than that provided under the 
Classification Act of 1949—to Grade 
rather than Grade 5 

Under the organization plan pr 
scented to Congress, NASA has asked 
for a total of 57 special positions which 
will be determined by the administrator 
at rates equal to or in excess of $12,770 
annual salary. 


Broad Research Program 


velopment. The engine is expected 
to produce 1.5 million Ib. thrust and is 
at least three to four years away. 

e High-energy rocket motors. ‘This 
$6.9 million budget item includes de- 
velopment contracts for a 12,000 Ib 
thrust fluorine-hydrazine engine at a 
cost of $2.32 million; an $0,000 Ib 
thrust engine using the same pro 
pellants, $3.58 million, and a 100,000 
lb. thrust hvdrogen-oxygen engine, $1 
million. In addition, $1.7 million was 
asked for design work and adaptation of 
a Thor or Jupiter intermediate range 
ballistic missile for engine flight tests. 
e Launching of lunar and interplanetary 


probes and vertical probes and geo 
physical, astronomical and communi 
cations satellites from 100 Ib. to 2,000 
Ib. with vehicles ranging from Jasons 
and Acrobees to Atlas and ‘Titan 

¢ Manned space capsules that would 
wait for the Atlas intercontinental bal 
listic missiles to reach a stage of 1 
liability that the capsule could be sent 
into an orbit at 120 nautical 
miles. Full-scale mockup of the capsul 
with a man in it already has under 
gone some ground tests, including all 
simulation, at NASA's 
Scale models hav« 


SOTHIC 


axis motion 
Langley Laboratory 
fired upstream in 


been a hypersonic 





Meteorology and Communica- 
Bn ou ore nn 0.1 

Technology of Manned Space 
Flight Vehicles 
Totals 


tions and minor construction. 





Budget Estimates 
National Aeronautics and Space Administration Fiscal 1959 supplemental estimates 
for research and development (in millions) are: 
Contracted Work® Supplies and Equip- 


Program Govt. Non-Govt. Materials ment Total 
DRG BONES oc cccievecccess $17.15 $18.28 $27.42 $1.85 $64.7 
Space Technology .......... 12.95 46.80 17.30 4.95 82.0 

4.22 5.70 48 10.5 
6.50 21.50 —_ 30.0 
$75.80 $71.92 $7.28 $187.2 


* Contractual research, development, operations, technical services, repairs, altera 
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NASA Details Plans for Space Challenge 


Nation’s new space agency asks for $343 million 
to begin drive to cut Soviet technological lead. 


By Ford Eastman 


Washington—Detailed plans by which 
the U.S. hopes to challenge Soviet 
advances in space technology at an in- 
itial cost of $343.1 million have been 
revealed to Congress by the newly 
created National Aeronautics and Space 
Administration. 

lo lay the groundwork for a long- 
range civilian space exploration program 
and continue or expand projects already 
under way, Congress has been asked to 
approve new appropriations of $125 
million for Fiscal 1959. The remainder 
of the $343.1 million would be ac- 
quired through transfer of $117 mil- 
lion from defense department accounts, 
most of it from the Advanced Re- 
search Projects Agency currently con- 
ducting civilian projects and $101.1 
million from the National Advisory 
Committee for Aeronautics, which is 
to be absorbed by NASA. 

otal amount needed for Fiscal 1959 
represents only a fraction of the funds 
that will be required in future years, 
Dr. Hugh Dryden, NACA director, 
told Congress. When projects now in 
research and development reach the 
production state the costs will sky- 
rocket to many times the current fund 
request. 


Fund Division 


Of the new money asked, $7 mil- 
lion is for salaries and expenses, $70.2 
million for research and development 
and $47.8 million for new construction 
and equipment. This, along with the 
money to be transferred, will give NASA 
a total of $85.1 million for salaries and 
expenses, $187.2 million for research 
and development and $70.8 million for 
construction and equipment. 

lhe $7 million sought for salaries 
and expenses will provide for 800 ad- 
ditional positions in the new NASA 
over and above the 8,000 now employed 
by NACA. Salaries of the new positions 
will range from about $4,000 a year in 
the lower grades up to a maximum of 
$21,000 annually in the top adminis- 
trative, scientific and engineering grades. 

The $47.8 million asked for new 
construction includes $24.5 million for 
cxpansion of NACA facilities at Wal- 
lops Island, Va., $3.75 million for con- 
struction of a new space projects center 
at Beltsville, Md., and $19.55 million 
for equipment and instrumentation at 
various locations. 
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The $70.2 million additional re- 
quested for research and development 
will be used to broaden the current 
space program and add new projects to 
cover a wide field ranging from lunar 
and interplanetary probes to manned 
space flight and development of million- 
pound thrust rocket engines. This sup- 
plements the $117 million for programs 
either started or planned by ARPA 
which are civilian in nature. 


Construction Plans 


Funds for construction have been 
requested in two separate appropria- 
tions; $23 million to carry on current 
functions of NACA in support of both 
aeronautics and space and $47.8 mil- 
lion to provide the necessary facilities 
required for expanded space operations. 

Under the statutes, NACA did not 
require prior congressional authoriza- 
tion for construction. Under the new 
Space Act, however, appropriation re- 
quests exceeding $250,000 must have 
prior authorization. To eliminate any 
confusion, Congress quickly authorized 
not only NASA requests but the NACA 
request as well and is currently con- 
sidering appropriating the funds. 

A breakdown of planned construc- 
tion, expansion and instrumentation 
covered by both NACA and NASA 
budget requests follows 

Wallops Island, Va.-NACA, $130,- 
000, NASA, $24.5 million. Total— 
$24.63 million. This is requested to 
provide for additional launching fa- 
cilities, land acquisition, construction, 
instrumentation and other facilities re- 
quired for launching of solid and liquid 
fuel rockets. 

Land acquisition and construction 
of mainland facilities are estimated at 
$6,782,500. Construction includes an 
administrative and range control build- 
ing, model assembly and _ reliability 
check laboratory, technical service shop, 
causeway and other supporting facili- 
ties. 

The $130,000 asked by NACA is 
for erosion control. ; 

Island facilities will total $4,680,000 
and include launching pads costing 
$85,500; launching site control station, 
$646,000; vehicle and rocket launching 
facilities, $3,112,500. 

Instrumentation systems 
$12.5 million at Wallops are: 
eSpace vehicles ascent and insertion 
guidance and tracking system, $3,480, 
000. 


totaling 


© Long-range radar tracking system, 
$2,200,000. 

© Radar spare parts and test equipment, 
$750,000. 

e Tracking data handling equipment, 
$900,000. Total electronic tracking sys- 
tem, $7,330,000. 

e Satellite and missile cameras, $350, 
000. 

e Long focal-length tracking telescope, 


$450,000. Total photographic and 
optical systems, $800,000. 
e High-gain telemetry receiving an- 


tenna systems, $1,150,000. 

¢ Standard telemetry receiving and re- 
cording systems, $400,000. 

Special narrow-band, long-range 
telemetry system, $300,000. Total 
telemetry data receiving and recording 
system, $1,850,000. 

e Launch area programming and con- 
trol system, $850,000. 

e Range safety and destruction system, 
$800,000. 

¢ Computation system, $600,000. 

© Meteorological instrument devices, 
$270,000. Total range operation and 
control system, $2,520,000. 


Space Projects Center 


Space Projects Center at Beltsville, 
Md.—$3,750,000. The construction of 
two buildings, a research projects 
laboratory and a space projects building, 
along with supporting facilities, is pro- 
posed. 

The space projects building, to be 
constructed at an estimated cost of 
$2,020,000, will serve as the initial 
headquarters for the center in which 
offices for the director and his staff and 
the technical and contracting staff will 
be located. 

One wing in the basement will house 
computer equipment, the other wing a 
cafeteria. 

Ihe projects laboratory will provide 
space for engineering personnel, elec 
tronics work and control and guidance 
instrumentation. The basement will 
house instrument and electronics shop 
equipment and personnel. Cost 1s 
estimated at $1,045,000. 

Equipment and instrumentation at 
various locations, NASA, $19,550,000 

One of the first tasks to be take. 
over by NASA is the general tracking 
of satellites. For this purpose, Dryden 
told the House Space Committee, 
NASA will begin by taking over the 
present network of the International 
Geophysical Year. In addition, NASA 
will take over the Vanguard Comput- 
ing Center in Washington and add to 
that as well as make use of optical 
stations operated under contract by the 
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USAF, Army Clash on Air Defense Role 


Washington—Showdown battle on air 
defense is rapidly being forced on De- 
fense Department by Congress. Fight 
will center around a choice between 
Air Force’s Bomarc interceptor missile 
and Army’s Nike Hercules anti-aircraft 
missile, but far broader implications 
include the possibility that USAF might 
be taken out of air defense completely, 
and the possibility that the F-108 and 
future manned interceptors might have 
to be abandoned in favor of missiles, 
even if USAF retains a defense role. 

Cost of supporting partially over- 
lapping systems is the key to the entire 
controversy. Congress has made it clear 
in words and by legislation that the na- 
tion will not support SAGE early-warn- 
ing system, the Bomarc, current and 
planned interceptors and the Nike Ajax, 
Nike Hercules and their complementary 
low-level defense missile, the Hawk. 

Although Nike Hercules and Bomarc 
are neither competitive nor even 
directly comparable on the basis of 
range, over-all protection, kill prob- 
ability, rate of fire, cost, manpower re 
quirements and many other factors, 
most Pentagon observers agree that De- 
fense Secretary Neil McElroy is being 
forced into a position where he will 
have to choose one or the other. 

Congress’ attitude was made clear in 
a bill authorizing military construction 
for Fiscal 1959. It cuts 20% from Nike 
and Bomarc construction funds and 
directed Secretary McElroy to “deter- 
mine with respect to each defended 
area, which missile or combination of 
missiles will be employed in that area.” 

Re-evaluations of both systems are 
currently under way at Defense Depart 
ment level, but there has not yet been 
a really competitive comparison by 
anvone other than the two services in- 
volved in the controversy. Apparently 
none is planned, and the choice may 
be made without a complete competi- 
tive study being made. 

The pending cheice presents USAF 
with these difficult decisions: 

e Whether to bow out of the defense 
role entirely in order to concentrate 
effort and budget on its strategic mis- 
sions. 

e Whether to stay in air defense and 
throw all-out support behind Bomarc 
at the risk of helping to kill off manned 
interceptors. 

e Whether to attempt to keep a mix 
of manned and unmanned interceptors 
-a choice which might be a double-or 
nothing gamble and could cost USAF 
its role in air defense. 

Army’s stake in the battle is more 
than its growing responsibility in anti- 
aircraft defense. Riding on the Nike 
Hercules project, many Army observers 
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feel, is its whole role in anti-missile 
defense, particularly since Nike Zeus- 
the anti-missile project behind which 
the nation is putting almost all its 
effort in the field—is considered another 
step, although a major one, in the 
growth of the Nike family. Army feels 
it vitally needs the experience with the 
Hercules in preparing for its role with 
the Zeus, which was chosen over Air 
Force’s competing Wizard systems be- 
cause Zeus was further along in de 
velopment. 

Some of the arguments on both sides 
are: 
© USAF’s Bomare supporters feel it is so 
far superior to Hercules as a defensive 
weapon that they would rather see Army 
get the whole air defense mission and 
the Bomarc itself than to see Bomarc 
killed in favor of Hercules. This, how- 
ever, is not an over-all Air Force view 

Even USAF’s strongest Bomare ad- 
herents believe manned interceptors 
are essential, with their flexibility and 
independence of ground radar, in ordet 
to range 1,000 mi. or more from shore- 
lines and kill enemy aircraft outside the 
continent. This is part of USAF’s con 
cept of trying to kill the enemy first at 
his own fields and always as far away 
as possible from U.S. targets. Army's 
concept, based on shorter range missiles 
and no manned aircraft, by necessity 
depends on kills close to the target. 
e Army concedes that its defense is a 
“step defense,” depending on Hawk at 
low levels, Nike Ajax for shorter ranges 
and Nike Hercules for longer ranges, 
but it argues that it has experience, 
trained crews, Ajax complacements in 
being that can be modified to take Her 
cules, and a missile that is becoming 
operational right now. 
¢ Both services appear to feel that a 
compromise which included a mix of 
both missiles would only create a tem 
porary solution. 

Other pertinent points are 
e Bomarc IM-99 has a range of approxi- 
mately 200 mi. It is controlled by 
SAGE until its homing radar sees the 
target and takes over. Low-level capa 
bility is limited. IM-99B, which is ex- 
pected to go into the ninth of 15 
approved Bomarc sites late in 1960, 
will have a solid-rocket sustainer instead 
of liquid. Range will increase to about 
400 mi., and it will have low-level 
capability. All sites are programmed to 
be ready shortly after the nearest SAGE 
installation is ready. 
@ Nike Hercules has a range between 75 
and 100 mi. Although it will receive 
its early warning from USAF systems, 
its radars also must acquire the target 
themselves close to the point being de 
fended. Using three radars, it is more 


susceptible to jamming and decoys 
e USAF wanted about 40 Bomarc sites 
with 120 missiles per site for optimum 
air defense. Cost, including five years 
of operation, would have been approxi 
mately $6 billion. It has been cut down 
to 30 sites, with 60 missiles at the first 
two and 30 missiles at the remaining 
sites. Cost is under $2 billion 

© Army wanted some 160 battalions fo: 
optimum coverage at a cost of about 


$11 billion. Battalions would rang: 
from close to a dozen around some tai 
gets to one or two per site. Some 
would be exclusively Nike Hercules 
some would include Nike Ajax. Ajax 
sites now’ number less than half the 
total bases Army desired 


¢ Army agrees that the optimum num 
ber of Bomarc cover more total 
area than an optimum number of Nikes 
but says much of the land “protected 
is wasteland that needs no protection, 
whereas Nikes protect specific targets 
¢ Manpower requirements differ widely. 
One claim is that the optimum Nike 
plan requires seven times the number 
of men that the optimum Bomare plan 
does 

© Studics of the nation’s entire defense 
forces—all types of missiles plus inter 
for the current and near future 
credit a very high percentage of th 
kills to Bomarc, rating it well ahead 
even of interceptors 
© Acreage required 
Army claims that Nike 
some 200 acres per battalion if there 
are four batteries to a battalion. USAI 
savs the actual figure is much higher 
Bomarc requires 80 whether it 
is a full or half-strength squadron 

e Lethality of warheads favors 
Bomarc. Both it and Hercules use a 
variety of heads, including high explo 
sive for lower-level shots, but 
powerful Bomarc head virtually ensures 
not only aircraft kill but also kill of the 
aircraft's weapon 

e Nike Hercules made six kills out of 
six shots in recent tests at Eglin AFB, 
Fla., against OF-80 drones. In one shot, 


sites 


ceptors 


favors Bomarc. 
Hercules needs 


icTes, 


also 


most 


Hercules selected and “killed” lead 
drone of a three-drone formation. Ex 
ercise demonstrated mobility of Her 
cules teams by bringing in elements 


from three different locations. Arm) 
cites mobility and field emplacement 
capability as advantages over Bomar 
Shots included a kill at 7,000 ft. alti 
tude and 50,000 vards slant range and 
a kill at 30,000 ft. and 40 nautical mi 
range. 

e Bomarc tests have demonstrated a 
kill probability of 80% in last five and 
about half that in the last 10 tests 
Drones in all tests have been B-17s an 
Ol -SOs 


! 
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R & D Activities 


Washington—National Aeronautics and 
Space Administration divides its research 
and development program into four types 
of activities: 

@ Space science—Studies of physical 
characteristics of space with vertical 
probes and satellites; lunar probe experi- 
ments; planning studies for interplanetary 
probes; developmental effort on an astro- 
nomical satellite. 

® Space technology—Research and devel- 
opment on high-energy rocket engines 
and a one-million Ib. thrust engine; sup- 
port of nuclear propulsion studies and 
development of solid propellant rockets. 
Extensive research on vehicular subsys- 
tems and instrumentation. Experimental 
test flights in systems test vehicles to 
determine functional performance of 
equipment developed. 

@ Meterology and communications—De- 
velopment of meteorological observation 
satellites, with initial effort on additional 
infra-red and heat-balance measurements 
and development of television-type cloud 
cover satellite unit. Investigation of 
utility of reflector and relay satellites for 
communications. 

®@ Technology of manned space flight 
vehicles—Studies toward design of 
manned space capsules and integration 
with booster rocket system. Experiments 
to verify predicted performance in flight 
and on re-entry. 











wind tunnel at Ames Laboratory to de- 
termine heat input and stability. 

Capsule would be peggy 22 and 
seven ft. in diameter at the base. It 
would weigh some 2,100 or 2,200 Ib. 
and would employ. retro-rockets de- 
ployed laterally and firing through a 
central nozzle and attitude jets. Man 
would recline on a couch at the base of 
the cone. Whether he would be as- 
signed any tasks in initial shots still is 
being debated. Capsule could be 
jettisoned from the launching vehicle 
any time short of orbiting. First flights 
would call only for a few passes around 
the earth. At 25,000 ft. and low sub- 
sonic speeds, a large parachute would 
be deployed for the re-entry. Decelera- 
tion would be 10G. 

Cost of eight test capsules is listed 
as $4.8 million and cost of four test 
capsule subsystems at $3.0 million. 
Five Thor-Able missiles or the equiva- 
lent would be used for instrumented 
and small-animal flights at a cost of 
$8.4 million, and two Atlas or equiva- 
lent vehicles would be used for two 
full-scale capsule test flights at-a cost 
of $5.3 million. Over-all cost of the 
development is estimated by NASA as 
$30 million. 
¢ Rover nuclear rocket development. 
NASA would assume only the Air Force 
support of the project—work on the 
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achieved 


achieved 


vehicle—and Atomic Energy Commis- 
sion would continue reactor develop- 
ment support leading to proof of 
feasibility (AW July 25, p. 26). 

¢ Communications satellite. Primarily 
design studies, but this includes launch- 
ing of 100-ft. sphere into orbit by late 
1959 or early 1960 as a first step. 


‘Reasonable First Step’ 

NASA’s program, which National 
Advisory Committee for Aeronautics 
Director Dr. Hugh Dryden called “a 
reasonable first step” toward a national 
space program, relies on big missile 
boosters for the next four to five vears. 

Further development of liquid, solid, 
wclear and electric propulsion engines 
aire provided for in the budget, and 
NASA hopes that specific impulses at 
least as high as 800 to 900 sec. can be 
with the nuclear engine. 
Limiting factor will be the melting 
point of the fuel elements. 

Specific impulse of 360 sec. was 
recently with high-energy 
fuels at the Lewis Flight Propulsion 
Laboratory, compared to about 250 for 
current engines. NASA scientists did 
uot specify what propellants were used 
tc obtain this, but they said hydrogen- 
oxygen and hydrogen-fluorine showed 
the most promise. 

Program proposed by NASA also 
encompasses a number of subsystem 
projects ranging across auxiliary power 
supplies; personnel equipment; launch 
ing, midcourse and terminal guidance; 
landing control, vehicle and ground 
computers, stabilization systems and 
subsystems, etc. 

In addition to design and develop- 
ment studies in these areas, program 
calls for procurement of 72 to 74 boost 
crs and upper stages for satellite launch 
ings, test vehicles, etc. They are: 

e Thirty Jasons or Aerobees for vertical 
probes to measure temperature, density, 
etc. Cost under the supplies and ma- 
terials part of the budget is listed as $3 
inillion. Another $2.95 million would 
go into design, development, instru 
mentation, tracking, etc. 

e Six or eight modified Jupiter and 
or Thors for geophysical satellites to 
measure infra-red radiation, cosmic 
ravs, meteorites, X-radiation, magnetic 
fields, etc., at a cost of $8.8 million. 

e Eight modified Vanguard or Sergeant 
systems as upper stages for geophysical 
satellites, cost $6.5 million. 

¢ Two Thor and/or Jupiters for lunar 
probes at $2.3 million and another $1.4 
million for upper stages and assemblies. 
e Two units of Sergeants and systems 
for test vehicles for high-energy fuel 
systems, $2.3 million. 

¢ Two Thor and/or Jupiters plus retro- 
rockets for recovering payloads from 
material test satellites, $3.5 million. 

e Five Sergeants or equivalent as test 
vehicles for specific solid rockets that 





are to be developed, $2.5 million. 
¢ One Thor-Able and payload recovery 
system for a meteorological satellite, 
$3.2 million. 

@ One Thor or Jupiter and vehicle for 
initial communications services satel 
lite, $2 million. 

@ Seven Thor-Ables and Atlases men 
tioned above for manned capsule tests 
$13.7 million. 

Interplanetary probes for shots to 
Mars and Venus are in early planning 
stages. Total of $2 million is included, 
$400,000 of it for design studies and 
$1.6 million for initial studies of tra- 
jectories, missions and vehicle design. 

Among the earliest programs to get 
under way will be 100 to 700 Ib. satel- 
lites. Earlier satellites, up to about 120 
lb., will be spin stabilized as are the 
Vanguard and Explorers. 

Stabilization systems probably will 
divide into one for the 100 Ib. to 300 Ib 
werkhorse satellites and one for satel 
lites greater than 2,000 Ib., including 
the astronomical satellite which will re 
quire extreme precision. 

One early project may be television 
camera satellite to picture cloud cover 
or the illuminated side of the earth 
Infra-red sensors later will relay data 
on cloud covers even at night. 





Space Radiation Levels 


lowa City, lowa—Deadly radiation ap- 
proximately 150 times more intense than 
estimated from Explorer III data has 
been reported by recently launched Ex- 
plorer IV. Telemetered data from two 
Geiger counters, one of them shielded 
with xy in. of lead, and two scintillation 
counters aboard Explorer IV_ indicates 
that high intensity radiation begins at 
an altitude of about 250 mi., not 600 
mi. as earlier believed, and doubles in 
intensity roughly every 60 mi. away from 
the earth. 

Lead shielded Geiger counter experi- 
enced 60% as many impacts as the un- 
shielded counter, striking hard at earlier 
hopes that light shielding might be suff- 
cient to protect space travelers. At an 
altitude of 1,200 mi., present data indi- 
cates that unshielded space traveler 
would receive the maximum safe weekly 
dosage in about two minutes, according 
to University of Iowa scientists who are 
supervising the experiment. 

Data from scintillation 
mounted on the surface of Explorer I'V’s | 
shell has forced scientists to revise an 
earlier theory that intense radiation 
which swamped the Geiger counter 
mounted inside Explorer III] might be 
X-rays generated by electrons striking 
its external shell. If space radiation 
proves to be electrons, its energy level is 
estimated at six million electron-volts; 
40 million celectron-volts if radiation 
stems from protons. 


counters 
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Airframe Industry Earnings Rise; 
Companies Forecast More Orders 


New York—Sales and earnings for 
three major airframe manufacturers 
have shown increases and one manufac- 
turer, McDonnell Aircraft, last week 
said future sales should exceed $400 
million if there is no downward trend 
in contracts through government ter- 
mination, reduction or stretchout. 

McDonnell had sales of $442,408,- 
483 and earnings of $10,028,577 for its 
fiscal vear ended June 30. Sales were 
up $107,120,719 over last vear, and 
earnings rose $356,923. McDonnell’s 
backlog is $505,724,030. 

At Temco Aircraft Corp., sales for 
the first six months of 1958 nearly 
equalled the record first half of 1957 
for a total of $61,519,718 compared 
with the record high of $61,640, 
181 a vear ago. Earnings this vear in- 
creased to $1,177,438, or 69 cents per 
share, against 1957 earnings of $1,01!7,- 
758, for 60 cents per share. Company 
now has a backlog of $124,000,000. 

J. S. McDonnell, president of Mc- 
Donnell Aircraft, last week told stock- 
helders the company will complete a 
$5,137,000 polysonic wind tunnel next 
spring, for testing speeds up to Mach 6 

McDonnell last week received an Air 
Force order of $5,794.904 for produc- 
tion of GAM-72 Quail missiles. Missile 
is air-launched decov to distract enemy 
radar. fighter planes and anti-aircraft 
missiles from the main target 

Aeronca Manufacturing Corp., which 
makes airframe assemblies and com- 
ponents, said its earnings for the first 
half of 1958 rose to $12,175,077, as 
co ae to $10,754,515 for the same 


period vear ago. Net earnings weré 
353.47 2 or 58 cents a share, against 
$338,057, or 52 cents a share a vear ago, 


iccording to John A. Lawler, preside nt 

Lawler said Aeronca’s backlog is 
$30.478,000, as compared to $36,300, 
000 last Dec. 31. He said the company’s 
Baltimore Division now is concentrat 
ing on electronic digital computers and 
missile ground support and control svs 
tems and has achieved “favorable recog 
nition,” in forecasting an increase in 
orders for the second half 

In the electronics field, Westing 
house Electric Corp. reported second 
quarter net income of $17,070,000, a 
1% hike over the $16,417,000 earned 
in that period last vear. Second quarter 
sales reached $474,632,000, a 6.4% 
drop under last vear’s second quarter 
record sales of $507,253,000. 

Westinghouse FE lectric first half sales 
this vear tot: illed $923,961,000, a de- 
cline of 6% from the first half of 1957, 
when sales hit a record high of $982.,- 
939,000. However, Gwilym A. Price, 
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board chairman, said new orders booked 
in June were the highest this year and 
unfilled orders for defense products are 
higher than a year ago. 

Other financial developments 
© Consolidated Electrodynamics Corp. 
reported first half sales of $15,382,136, 
up slightly from the record $15,- 
198,161 set in that period last _ vear. 
Earnings, however, dropped sharply to 
$30,292 this vear, as compared to $911,- 
235 a vear ago. Philip S. Fogg, presi- 
dent, said the drop was reflected in a 
production rate cutback to reduce in- 
ventories but added that it was 
“impossible to reduce manufacturing 
overhead costs proportionately.” He 
forecast an increased production rate 
in the second half of 1958. Company 
has a $17.8 million backlog. 
e Westinghouse Air Brake Co. net in- 
come for the second quarter of 1958 
rose to $2,611,134 from first quarter 
earnings of $2,301,276. Earnings in 
the first six months dropped to $4,- 
912,410 from last vear’s $6,640,686, 
and six-months were $113,282.,- 
858, as compared to $123,794,437 last 
vear. A. King McCord, president, pre- 
dicted second half sales and profits will 
be “reasonably good.’ 
e@ Jack & Heintz Inc. said its sales of 
$10,513,000 in the frst half of 1958 
produced net income of $525,000, a 
slump from the $178,000 net income 
of the corresponding 1957 period. 
Companys backlog is about $12 mil 
lion and President Frank R. Kohn- 
stamm said management looks for a 
“modest improvement” in second half 


sales 


sales. 

@ Thiokol Chemical Corp. net sales 
for 1958's first half reached $32,278.- 
254, an increase of $6,610,547 over 
that period last vear. Net income was 


$865,756 as compared with $838,493 in 
i957. Figures include those of Reac 
tion Motors and National Electronics 
Laboratories, Inc. 

@ Acroquip Corp. said its net earn- 
ings for the nine months period ended 
June 30 were $493,138, a substantial 
drop from the $2,021,412 earned in 
that period a year ago. Net sales were 
$25,877,333 this year, against $32 
132,988 last year. An upturn in busi 
ness is forecast by Peter F. Hurst, 
president, who noted present opera 
tions are showing signs of improve- 
ment. 

@ Menasco Manufacturing Co., annual 
reached a record high of morc 
than $25,000,000 according to Henry 
P. Nelson, president. He said the com- 
pany’s backlog is about $27,000,000, 


sales 


an increase from last vear. 


e Standard Coil Products Co. reported 
second quarter sales and net earn- 
ings were well up from the same pe 
riod in 1957. Quarter sales reached 
abet Ladd compared with last vear’s 
$13,427,4 to produce earnings of 
$291,352 or $2 52,786 better than a vear 
igo. James O. Burke, president, fore 


“5 
cast 1958 sales will be “substantial, 
better” than 1957’s. Company's Kolls 


man Instrument Corp. produces aircraft 
and missile navigational instruments 

© Lear Inc. reports that it attained the 
highest backlog of orders in its history 
—$67,900,000—during the six month 
period ending June 30. Lear’s con 
solidated net earnings also were up fot 
the period, totaling $630,000, or 27 
cents per share, as compared with 14 
cents a share for the first six months of 
1957. Record backlog was obtained by 
orders which exceeded shipments by 
approximately $3 million during the six 
months. Shipments for the first half 
totaled $29,238,000 as compared with 
$34,366,000 for the first half of 1957 
and $64,693,000 for the 12 months 
ending Dec. 31. Consolidated net 
earnings for all of 1957 totaled $859, 
000, or 36 cents per share. 





“broad review of the entire subject” 
a two-year extension. 


appealed to the l 
Assn. (AW Aug. 4, p. 27). 


subject to renegotiation. 


Cook called the committee action 


and at less cost.” 





Renegotiation Compromise 


Washington—House Ways and Means Committee last week approved a six-months 
extension of the renegotiation law to Dec. 31 and announced that it will undertake a 
early next year. 
Two amendments to the act provide: 
© That decisions on renegotiation determinations by the U. S. 


J.S. Court of Appeals. 
@ That contracts of the new National Aeronautics and Space Administration be 


In a letter to Committee Chairman Wilbur Mills (D.-Ark.), 
“very fair.” 

“In particular, we were pleased to learn that the Congress will undertake a 
thorough examination of the renegotiation process during the next session. We are 
confident that this story will result in a new approach to the problem of renegotiation 
which will help our government obtain superior weapons in shorter periods of time 


The President had requested 


Tax Court may be 


This was urged by Aircraft Industries 


AIA President Orval 
He added: 
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House Unit Urges R&D Emphasis 


By Katherine Johnsen 


Washington — House Government 
Operations Committee urged Defense 
Department to encourage “competition 
along gam avenues of endeavor” in 
research and development in a compre- 
hensive report released today. The te- 
port was based on hearings held over 
the past seven months. It declared: 

“If development is limited to a nar- 
row range of weapons we are precluded 
from the best choices in the procure- 
ment stage.” 

“There has been for too long a 
tendency in military research to be te- 
strictive because the future is un- 
certain.” There should be a “clear 
understanding,” the report said, “that 
the multiple approaches to research 
problems, carried on so well in the 
competitive civilian economy, be util- 
ized in the military program.” 

Such an meen | it was empha- 
sized, dictates “strong discipline” in 
decision-making as to whether a re- 
search project should be continued into 
the development stage and again at the 
point where the weapon is ready to 
move into production. The Secretary of 
Defense was called on to “demarcate” 
the stages of research, development and 
production through which a weapons 
system passes and to establish the re- 
sponsibility for the making of decisions 
to proceed from one stage to the next. 

The committee also directed the 
General Accounting Office to work out, 
in cooperation with Defense Depart- 
ment, separate accounting classifications 
for research, development and procure- 
ment so that it will be clearly shown 
what funds are financing what. 

Since the cost of closing some of the 





Pershing Contractors 

Washington—Four major subcontrac- 
tors have been selected by the Martin 
Co. for Army’s Pershing solid propellant 
two-stage ballistic missile system. 

The four contractors are Bendix 
Eclipse-Pioneer Division, Teterboro, 
N. J.; Bulova Watch Co., Long Island, 
N. Y.; Thiokol Chemical Corp., Hunts- 
ville, Ala., and Thompson Products Ac- 
cessories Division, Cleveland. 

Bendix will develop the inertial guid- 
ance system, Bulova the fusing and 
arming system, Thiokol the propulsion 
system and Thompson Products has the 
contract for a transport-erector-launcher 
which will allow the Pershing to be 
transported to an unprepared site and 
there erected and fired in a “matter of 
minutes.”” Army announcement of the 
subcontractor selection by Martin termed 
the missile a “selective-range” system. 
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contracts “was equal to what the nor- 
mal completion would have entailed” 
and since the funds taken from research 
and development were turned over to 
procurement of other items, the com- 
mittee declared that the economies 
achieved are “unclear” and “perhaps 
nonexistent.” 

The report also suggested that the 
debt ceiling was only used as “an 
excuse” to reduce the research and 
development program. “Research and 


development appropriations are ‘no- 













































Complete Atlas Test 





year appropriations and do not have 
to be expended immediately,’ it was 
noted. 

Other points and recommendations 
made by the committee headed by 
Rep. William Dawson (D-Ill) in- 
cluded 
e “Strenuous efforts must be made by 
the Secretary of Defense to climinate 
layers of review and minimize detailed 
reviews of project operations.” The re- 
port complained that “the Office of the 
Assistant Secretary of Defense for Re 
search and Engineering has joined with 
the Office of the Assistant Secretary of 
Defense, Comptroller, to exercise a 





Test firing of the Convair Atlas ICBM from Cape Canaveral, Fla., shown above marked 
the first successful operation of the complete Atlas system in flight testing. Test utilized 
all three Rocketdyne rocket engines with full power obtained from the sustainer during 
entire portion of flight programmed; good separation of two booster engines after burnout 
and separation of the nose cone with simulated warhead with satisfactory re-entry and 


impact in a pre-selected target area. 


Missile flight control system including vernicr 


engines functioned satisfactorily for the duration of the 2,500 mi. flight. Convair ano 
USAF officials feel this successful Atlas test is the most significant milestone passed so 


far in the development test program for this first U.S. ICBM. 
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McDonnell Helicopter 
McDonnell Model 120 turbine helicopter is powered by three AiResearch GTC-85-35 gas 
turbine compressors; compressed air is ducted through the rotor hub and rotor blade to 
pressure jet burners, mounted on each of the three rotor blade tips, where fuel is 


injected and burning occurs. 


Rotor system, originally 


ais dies - ~ ~~ 
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Shows “Lifting Capacity 


developed by’ McDonnell for 


its XV-1 Convertiplane (AW June 24, 1957, p. 23), eliminates power shafting, gear box 
clutch and tail rotor. Helicopter, which has empty weight of 2.400 Ib., is designed to main- 
tain level flight at maximum gross weight with one gas turbine compressor inoperative. 
Maximum takeoff weight is 6,300 Ib. Cargo hook is pilot-controlled. 


great deal of negative-type control over 
military research and development 
through the budgeting and expenditure 
Processes. 

It said that “it is quite possible’’ for 
a project to be subjected to as many as 
seven lengthy reviews at the level of 
the Secretary of Defense 
e “Fiscal operations should be geared 
to promote research and development, 
not hamper it.” The committee said 
that numerous projects “are still suf 
fering under the yoke of unwarranted 
rejustifications and other fiscal limita 
tion Defense Department was 
directed to review its various budget 
ary procedures and submit a report 
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to the committee by next January 
e “A policy should be developed with 
the aim of preventing the sudden 
termination of research projects that 
have been approved and are making 
good progress. Research should be ad 
vancing rather than remaining static 
or going backward 


Nuclear Propulsion 
Safety Evaluated 


Ft. Worth—Controlled fission prod- 
uct field tests are being conducted by 
the Nuclear Laboratories of Convair’s 
It. Worth plant as part of a joint Air 


Force-Atomic Energy Commission nu 
clear propulsion safety program 

ests are conducted at the National 
Reactor Testing Station in Idaho and 
are sequels to controlled burning ey 
periments done last vear at the Idah 
facility. Purpose is to maintain maxi 
mum safety of operations b 
improving predictability of the behavior 
of fission products when they ar 
leased in the atmosphere at low levels 

Elaborate sampling network 
3,200 vd. from the 
it will be used to 
of various weather conditions 
wind airborne radioactivit 
contamination 

Air Force Special Weapon Center 
of Air Research and Development Con 
mand is managing the experiment, an 
participants include the Atomic EF: 
ergy Commission's Idaho Operations 
Office, Aircraft Nuclear Propulsion D 
partment of General Electric 
Atomic Energy Project of the 
versity of Rochester 


reactor 


extends 
release point, and 
effects 


on down 


monitor the 


and ground 


} 


a . 
Scientists Report 
. | . 

Space Flight Gains 

San Diego—Technical advances 
cating promising lines of attack on prob 
lems attendant to space flight were out 
lined in papers delivered here last week 
to sessions of Space Exploration Meet 
ing sponsored jointly by Air Research 
and Development Command, American 
Rocket Society and Institute of Aero 
nautical sciences 

Regional meeting 
450 registrants, 
session on space research programs, al 


indi 


attended by 


had a 


was 
some classified 
open sessions on environment and life, 
as well as technology. A panel on c¢ 
nomics and sociology of space explora- 
tion was conducted, with Theodore von 
Karman, H. ]. Steward of Cal Tech 
Morton Alpherin of USAF Office of 
Scientific Research Directorate of Ad 
vanced Studies, D. N. Michael, Dun 
lap & Associates, A. C. Hall, Martin Co 
Denver Division, all participating 
Research efforts in materials have 
brought forth which tend to 
show strength levels approaching thos 
of atomic cohesion may be possible, ac 
cording to one paper, while another 
dealt with proper mating of propulsion 
system, type of gas accelerator to pro 
duce efficiency for space travel 
Details of development of Navy's 
centrifuge at Naval Air Development 
Center were presented, as was a com- 
pilation of state-of-the-air in closed eco 
logical systems, along with radiation 
studv results and other human factors 
aspects of space flight 
Communications, 
trajectory accuracy 
treated in papers, with a status report 
given on attitude control for satellites. 


results 


powe! supplies, 


requirements were 
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Beirut Tests One-Manager Airlift Concept 


By Robert FE. Farrell 


Evreux, France—Impressive airlift job 
performed by USAFE’s 322nd Air Di 
vision during Lebanese crisis clearly 
demonstrated efficiency of a 


lift task force. 

The 322nd Air Division, headquar- 
tered at Evreux, carried out the bulk of 
the Air Force transport effort during the 
Lebanese “crisis period” July 15-25- 
without a hitch. Some 418 sorties were 
flown by 322nd aircraft which shuttled 
around-the-clock between European and 
Near East points 

Nearly eight million pounds of cargo 
were hauled during the 11-day period. 
More than 5,000 men were carried, in 
cluding 3,500 fully-equipped U.S 
Army combat troops. 

Vhe 322nd’s aircraft also airlifted fuel 
into Jordan to support British paratroop 
operations in that country 

Airlift task force commander for the 
operation was Col. Clyde Box, 322nd 
Air Division Commander. Col. Box re 
ported directly to Gen. Frank F. Ever 
est, Commander in Chief, USAFI 


C-130 Field Capability 


The Lebanese airlift also pointed out 

ie field capability of the Lockheed 
3 turboprop transport 
322nd Air Division crews had just com 
pleted transitional training on the He 
cules when the Lebanese job came up 
Grinding pace of the airlift meant that 
most of the division’s C-130s were flown 
past their inspection periods, vet no 


tl 
C-130 Hercules 


erious breakdowns resulted 
Co-star of the Lebanese 
cording to 322nd’s officers, was Douglas 
C-124 Globemaster transport. Both 
322nd’s C-130s and C-124s were the 
backbone of the airlift while manv of 
Fairchild C-119 Flving 
Boxcars lent a hand. Its Fairchild C-123 
Providers plaved a supporting role to the 
main lift effort 
lo date, little information has been 
released by USAF on the role of the 
322nd Air Division in the Lebanese af 
(Throughout the airlift a top secret 
was Slapped on all 322nd opera 
AviIATION Week, bv interview 
ig 322nd officers and air crews here at 
vreux, has pieced together the follow 
> account of how the USAFE Leba 
iirlift was carried out between Jul) 


show, ac 


the division’s 


Within hours after the July 14 Iraqi 

olution broke out, all USAFE units 
vere put on the alert. Operation “Blue 
bat,”” code name for the Near East air 
lift, began July 15. The big NATO air- 
base at Adana, ‘Turkev, was selected as 
the advance staging area for U.S. land- 
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“single 
manager’ system for operating an air- 





IRONIC sign on Beirut Airport terminal building greets Douglas ( 


ing operations in the Near East. While 
Sixth Fleet Marines landing at 
Beirut early in the afternoon on July 15 
on the same day 322nd aircraft began 
to airlift U. S. Army paratroops from 
Germany into Adana 

As Operation Bluebat unfolded, An 
lift Task Force Commander Col. Box 
had available 48 C-130 transports fron 
the division’s 317th Troop Carrier 
Wing stationed at Evreux, 2 


wcrc 


) 

12 C-124 
Globemaster transports from the divi 
Third Troop Carner Squadron 
based at Rhein/Main, Germany, 
ibout 50 C-119s from the division's 
60th Troop Carrier Wing based at 
These aircraft, plus 3 


s on’'s 


and 


Dreux, France 
C-124s turned 
MATS Eastern An 


over to the 


l'ransport 


322nd b 


Force 





Mikoyan Emphasizes 

Manned Aircraft Need 

Moscow—Russian designer A. IL. Mi 
koyan agrees with Red Air Force plan 


that 
overshadowed by 


ners manned aircraft will not be 
unmanned missiles for 
long. 

Mikovan, interviewed by 
kava Pravda,” declared that the 


tial difference in speed and altitude of 


Komsomols 
substan 
flight now existing between unmanned 
ballistic missiles and piloted airplanes is 
temporary. “In the future he said 
“these two types of fiving apparatus will 
merge mto one. . 

“Obviously the first manned Sputnik 
will be essentially a super-speed airplane 
hurled into the upper lavers of the at 
mosphere by a multi-stage rocket 

Mikovyan predicted that mother planes 
will be be built to carry smaller aircraft 
into the upper atmosphere for launching 


to greater heights. 











124C Globemaster 
formed the 
Near East 

Flight of 41 
AFB 
flew a tactical 


United State 


mai 


lenn., ar 


Munich to Adana 
\\ ithin th > 


15-16, 322 


OTIS ( 


24th Infant 1) 








has requested. 


B-52G bombers. 


independent carriers. 


this purpose. 





Defense Appropriations Agreement 
Washington—Senate-House conferees last week agreed upon a $39.6 billion appro- 
priations bill to meet the nation’s defense requirements for Fiscal 1959. Quick 
approval by both the House and Senate was expected. Included were provisions 
for $815,857,000 more for missiles, aircraft and manpower than the Administration 


Of the total amount approved by conferees, Air Force will receive $17.8 billion, 
a large portion of which will be for the procurement of missiles and aircraft. Navy 
received $11,359,427,000; Army $8,992,859,000. 

In arriving at a compromise, conferees took the following action: 
@ Added $140 million for additional long-range transport aircraft for Army airlift. 
@ Provided $51.6 million for the procurement of 15 additional Boeing KC-135 jet 
tankers but dropped a Senate amendment for the purchase of 13 additional Boeing 


@ Provided a total of approximately $314 million for Military Air Transport Service 
transport activities and directed .that $80 million of this must be used only for 
the procurement of commercial air transport service from both scheduled and 


© Eliminated $18 million for purchase of 30 Fairchild F-27 turboprop transports 
but restored funds for jet training aircraft. 


Appropriations approved by the conference committee was $1.1 billion more 
than voted by the House and $440.1 million less than that originally approved 
by the Senate. The Air Force appropriations approved by the committce was $224.7 
million higher than that asked by the President. 


A total of $21.8 million was asked for 








kept at our bases in Germany. 
Instead of lifting Bravo Force, 322nd 
aircraft on July 17 began airlifting 
Charley Force into Adana. Charley 
Force, a support group rather than a 
strike force, was lifted in 177 sorties be- 
tween July 17-25. About 2,000 fully- 
equipped soldiers were hauled along 
with 4,580,000 Ib. of support cargo. 


Beirut Landings 


Until Saturday, July 19, the 322nd 
operated from European points to 
Adana only. But at 0930 hours on 
Saturday, July 19, 322nd aircraft began 
landing at Beirut as well as Adana. 
\fter unloading at Beirut, C-130 air- 
craft flew to Adana or Tripoli, Libva, 
for refueling and then nonstop back to 
Evreux. 

In addition to airlifting Alpha and 
Charley Forces, 322nd aircraft during 
the July 15-25 period performed a 
variety of airlift tasks to support Air 
Force and Army Near East operations. 

At Landstuhl, Germany, 322nd air- 
craft loaded in a matter of hours the 
entire logistic equipment and supplies 
needed to support the USAFE 86th 
Tactical Fighter Wing, which had 
shifted into the Near East region. 

At Toul Air Base, France, 322nd air- 
craft loaded and flew to the Near East 


an Army engineer company which spe- 


cializes in repairing bomb-damaged run- 
ways and improving water and sanita- 
tion facilities. 

At Hahn Air Base, Germany, three 
C-124s loaded and carried to Adana a 
complete communications unit so that 
liaison could be more easily maintained 
between the staging area and European 
headquarters. 


26 


From somewhere in Germany, l14 
C-124s airlifted to Adana a complete 
100-bed Army field hospital weighing 
384,301 Ib. along with 179 medical 
technicians. The entire mission was 
accomplished in 12 hr. 

From Evreux, 322nd Air Division’s 
2nd Aeromedical Evacuation Group 
rushed to Adana a C-54 evacuation air- 
craft with medical crew. The later re 
mained at Adana throughout the 11 
day airlift period without relief. 

Special airlift requests cropped up 
throughout the July 15-25 period. For 
examples, as the Adana build-up mush- 
roomed it soon became apparent that 
the Turkish base’s water facilities were 
inadequate. Col. Box had 10 of his 
C-130s pick up in Europe 224,000 Ib. 
of iron pipe and pipe fittings and air- 
lifted the load to Adana. Army engi- 
neers already lifted into the staging 





ASW Group Formed 

Dallas—Chance Aircraft is 
launching a concentrated research and 
development program in the field of anti- 
submarine warfare with the formation of 
an ASW group under Vice Adm. Harry 
Sanders, (USN. Ret.). Chance Vought 
group will explore all aspects of the 
ASW problem, including aircraft, mis- 
sile, detection and fire control equip- 
ment. As Director of Advanced ASW 
Engineering, Sanders will draw personnel 
from various sections of the company’s 
engineering organization as the need 
arises. Navy has asked industry aid in 
gaining breakthroughs in underwater de- 
tection and classification (AW July 14, 
p. 32). 


Vought 











area, then built a 12-mi. water pipclinc 


from Adana to the nearest water source 

Another special airlift request came 
from oil-short British paratroop forces 
in Jordan. ‘To handle the request, Col. 
Box set up an oil shuttle between Beirut 
and Amman using 10 C-124s and 13 
C-130s. 

Throughout the 11-day airlift opera 
tion, which tied up the 322nd Air 
vision’s C-130s and C-124s, the diy 
sion’s normal mission of providing Ai: 
Logistics System (ALS) service to tacti 
cal units throughout USAFE theater, 
a region five times larger than the 
United States, was handled by 322nd 
C-119s and C-123s. 

Ihe entire 11-day airlift involved 
movement of 7,912,371 Ib. of 
and 5,870 personnel. Food, ammuni 


cargo 


tion, weapons, tanks, bulldozers, jeeps, 
half-tracks and general logistic-type ma 
terial were airlifted in 418 sorties by 
322nd aircraft without an 
major incident 

Hectic page of the Lebanese airlift 
put considerable strain on air crews 
and ground personnel. 322nd Deputy 
Commander-Operations, Lt. Col. John 
Van Dynn, estimated that roundtrip 
missions between Evreux ard Near East 
terminal points took about 24.5 hr., in 
cluding stops at on-loadinz points in 
Krance and Germany. Most 322nd air 
crews flew four missions. Fifteen-hour 
crew rest between missions was estab 
lished. Flight surgeons met crews on 
the line after each mission; few crew 
members were grounded 

Many 322nd Air Division headquat 
ters officers, including Col. Box and 
i.t. Col. Van Dvynn, flew at least one 
C-130 airlift mission to the Near East 

Riding herd on the over-all opera 
tion, Col. Box told Aviation WeEEKk 
that the Lebanese airlift “confirms 
again the need for centralized control 
of air transport on a theater-wide basis.’ 

Cargo and troop loading and off-load 
ing were handled with a minimum of 
delay as a result of 322nd special Com 
bat Airlift Support Units (CALSl 
which directed handling operation at 
terminal points. At Furstenfeldbruck, 
where Alpha _ Force embarked, 
322nd Deputy Commander Col. Tarle 
ton H. Watkins headed up _ the 
CALSU mission and worked with U.S 
\rmy Brig. Gen. C. A. Speidel of the 
24th Infantry Division. 

Airlifting the 24th Infantry Divisi 
by 322nd aircraft was made easy by 
fact that 322nd units often are invol 
in joint airborne exercises with 7th 
Army units. Last year 322nd aircraft 
dropped 100,000 Army paratroopers in 
exercise games. 

Alpha Force went into the Near East 
rigged for paradrop, in case the air 
lead wasn’t secure upon arrival. 
Average C-130 load ran about 22,000 


77°79 


lb., according to 322nd Deputy Com 


accident o1 


was 
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Nose Cone Fitted 


Highly polished copper nose cone is secured to Thor intermediate range ballistic missile 
prior to recent firing from Cape Canaveral, Fla. First official Air Force photo shows heat 
sink, production model cone developed by General Electric Co., that will be used on 
both Thor and Atlas until more pointed, ablative cone is perfected. 


Trafic, Lt. Col. Otis I 
Later loads, where drop gear 
I oaded 


indet 
Winn 
wasn’t required, ran higher 
C-130s generally were turned around in 
25 min, Unloading Alpha Force C-1 30s 
took longer than this, however, mainh 
because loads were rigged for paradrop 
ying 
\irlifting Alpha Force with C-130s, 
ol. Winn said, proved that an ait 
rne unit with its transport is “one of 
finest weapons.” In 34 hr., “vou 
go down the road 1,000 mi. and 
ump a formidable strike force.” 
One problem pointed up by the 
Lebanese airlift was the lack of an efh 
cnt communications system. With 
ral hundred aircraft flying an airlift 
n top of a regular commercial air op 
ration in Europe, control over 
ircraft was often a touch-and-go affair 
U.S. officers if there exists a 
answer to the communica 


297..) 
22nd 


wonder 
peacetime 
tions problem, though some seem to 
1 single sideband radio transmitting 
though costly, 


reci 
ind receiving system, 
might do the trick 

Ground communications 
322nd headquarters and other European 
oints also leaves much to be desired 
ills are made via leased wires from 
uational governments, a system which 
often operates in an erratic fashion 
One 322nd communications officer re 
marked he was “running a multi-million 
dollar transport service with a two-bit 
communications system.” 

On the maintenance side, 
Deputs Commander-Materiel, Lt. Col 


between 


ie ie) 
322nd 
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operation hi 


Joe D. Miles, told 
that during the Lebanese 0] 
C-130s “did much better than we an 
ticipated.” Mobile 
sent out from Evreux kept 42 of th 
Division's +8 C-130s available 

“We did overfly some inspections out 
Miles said. On 


erflight tin 


maintenance crews 


of sheer necessity,” Col 
several 322nd C-130s 
ran as high as 80 hr 
Division’s 48 C-130As are normall 
Gperated on a 40-hr. monthh 
aircraft. Hercules aircraft were phased 
into the 322nd operation last fall. The 
unit is not slated to receive the Her 
cules B model which can claim among 
other increases, to be a 
quieter airplane than the A model 
Noise factor on 322nd Hercules trans 


result « 


basis per 


performance 


ports should be lessened as 


1 reduction gear box fix that is planned 
Reginning in November, 24 of the Di 
vision’s 48 C-130s will begin rotating 
back to the United States for reduc 
tion gear box changes. Gear ratio will 
be altered to slow down pl ypeller blade 





Correction 


Because of a typographical error in the 
Aug. 4 issue of Aviation Week (p. 37), a 
report on three firms into a 
working agreement to jointly develop ad 
vanced devices for guided missiles and 
space travel did not fully designate the 
They were General 


entering 


companies involved. 
Motors Corp., Callery Chemical Co. and 
Thiokol Chemical Corp. 
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President Receives Airline Aid Proposals 


Pregram to help lines meet equipment obligations 
sent to Eisenhower by Special Assistant Quesada. 


By Robert H. Cook 


Washington—Proposals to help the 
iirline industry meet its $2.8 billion 
equipment program were presented 
President Eisenhower last week by El- 
wood Quesada, his special assistant for 
viation. 

Along with the proposals, Quesada 
sent a letter to the White House in 
which he warned that inability of the 
carriers to complete their financing pro- 
grams would pose a threat to the na- 
tional economy, signal a return to sub- 
sidy by some airlines and touch off 
strong pressure by aircraft manufac- 
turers for government purchase of un- 
sold aircraft as a means of regaining 
development costs. 

The results of an economic analysis 
of the situation prepared for Quesada 
by Dr. Paul Cherington of Harvard 
University and submitted to the Presi- 
dent contained these major recom 
mendations: 

e Passenger fare adjustments, increases 
im some areas, decreases in others, are 
needed to improve earning levels and 
restore confidence of investors 

e Carriers should study methods of im- 
proving the traffic base in order to re- 
capture growth rates experienced during 
the last decade. 

¢ Studies should be made of the effect 
of increased certificated competition 
‘long with the costs and practicality of 
present route patterns for jet operations. 
e Air Coordinating Committee or Op- 
erations Coordinating Committee 
should explore methods of aiding in the 
sale of older U. S. aircraft to foreign 
countries. 

¢ Defense Department should immedi- 
itely adopt a resolution to resolve the 
location of traffic controlled by Mili- 
tary Air Transport Service between mili- 
tary and commercial carriers. Congress 
last week ruled that MATS must allo- 
cate at least $80 million of its Fiscal 
1959 trafic to commercial carriers. 

¢ Secretary of Treasury should consider 
the relief to carriers afforded by repeal 
or reduction of transportation excise 
taxes, if the tax policy question arises. 

Expressing concern over the diffi- 
culty many carriers are having in ob- 
taining financing for their jet equip- 
ment, the report added that it was 
questionable as to whether many of the 
carriers would be able to make full 


28 


economic use of the new equipment 
without first embarking on extensive 
uew marketing efforts. It also noted 
that, despite large airline contracts, no 
U.S. manufacturer has vet received 
enough orders to reach the break-even 
point with its jet transports. 

racing the background of the air- 
line’s economic problems, Cherington 
predicted that the declining rate of net 
profits, which last year amounted to 
only 4.8% return on investment ot 
i.9% margin on sales, will eliminate 
all profits by the end of this year. He 
said that, despite impressive revenue 
and traffic figures, the airline market is 
limited to three to six million “repeat 
travelers” who account for the bulk of 
air travel and added that the rate of 
trafic growth has been declining gradu 
ally since 1955 with this vear’s volume 
at or below 1957 The market 
must be expanded to yield a rate of 
11% to 13% a vear in order to finance 
the equipment program, the repert 
said. 

Cherington added that extensive use 
of coach service and family-plan dis 
counts, while aiding in trafhe gains, 
lower vields 


levels 


has caused progressivels 
per passenger mile with average trunk 
revenues dropping from 5.75 cents pet 
passenger mile in 1948 to 5.25 cents in 
1957. Coach, tourist and other dis 
count service accounts for 65% of in- 
ternational and travel but, 
despite a fare increase of 24% in trans- 
atlantic fares, passenger vields have de- 
clined from eight cents per passenger 
mile in 1948 to 6.6 cents in 1957, the 
report said. 


overseas 


Increased Competition 


Competition through new Civil 
Aeronautics Board route awards has in- 
creased to a point where 87% of the 
markets have competitive service with 
12 major markets having five or more 
carriers. While such CAB action has 
aided medium size carrier expansion, 
Cherington said, it also has prseres 
the problem of re-equipping if they are 
to compete effectively with their larger 
competitors. He also noted the per- 
centage decline of passengers carried by 
U. S. international airlines as a result 
of post World War II bilateral agree- 
ments (see page 31). 

Speed and capacity of the new equip- 
ment should make possible in 1962 a 


total capacity of 83-92 billion seat miles 
after retirement of a major portion of 
the present piston engine fleet, Cher 
ington said. He added that present 
trafic forecasts indicate a level of only 
49 billion passenger miles by 1962. 
With a majority of deliveries scheduled 
for the next three years at a rate faster 
than the traffic buildup, the situation 
probably will result in a_ temporary 
surplus of capacity, which could pos- 
sibly be absorbed by expected lower 
operating costs of the new equipment 
along with accelerated retirement of 
piston engine aircraft, the economist 
said. 

Of the total $2.6 billion needed for 
equipment, carriers are still short by 
$760 million for which no financing 
has been arranged, the report 
Medium-sized carriers, it said, are 
having difficulty in obtaining needed 
long-term loans except in _ limited 


said 


amounts at high interest rates approach 
The financing problem is 
insistence of 

’ 


ing 6% 
further intensified by the 
banks on short-term loans not to exceed 
10 vears which, Cherington said, will 
impose a heavy repayment burden on 
the carriers. 

Financing requirements are so large 
in relation to present capitalization that 
the debt ratios will exceed the limita 
tions considered acceptable by lending 
institutions, thus requiring more equity 
financing as a condition precedent to 
the granting of further loans. 

Equity market for most of the 
medium carriers is not favorable since 
the issuance of more stock by any 
carrier whose stock is selling below 
book value would involve a heavy loss 
in equity on the part of present stock- 
holders. The outlook is dim for further 
issues unless earnings improve enough 
to restore the confidence of investors, 
according to the report. 

Cherington placed much of the 
blame for the present situation on a 
drop in traffic growth because of the 
economic recession and the action of 
many Carriers in inaugurating new ser 
ice over new competitive routes. H 
said the resultant depression in loa‘ 
factors and earnings has caused mam 
cutbacks and cancelations in orders 
for aircraft, with more expected to fol 
low if the decline continues. 

Cherington was mildly critical of 
CAB’s policy of determining fare needs 
only on the basis of a long-term study, 
pointing out that the Board should 
take into consideration the financial 
needs of the carriers during a period of 
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major equipment transition. He also 
criticized the actions of carriers which 
added capacity despite stable or even 
declining trafhe volume. Continuation 
of the practice, he said, would largel 
nullify the benefits of any fare increase 

Observing that there is room for 
doubt that the trafic can be 
generated to make the enlarged capacits 
sound, the report 
value of carrier traffic fore- 
which fail to identify the new 
class of they claim will al 
most double the present traffic volume 
Such forecasts can only be 
increased airline efforts to research and 
develop new markets, it said 

In part much of the new airline trafh 
will have to be diverted from auto- 
mobiles and the balance in newly gen 
crated travel, the report stated 


necessa©ry 


economicall 
tioned the 


ques 


casts 


customers 


realized by 


Proposed Action 


Government action to aid a _ traffic 
buildup for the next five years he said 
could be accomplished by the follow 
ing 
© Repeal of the 10% transportation tax. 
Cherington, however, noted that the 
tax repeal might bring heavy pressure 
on C the automotive in 
dustrv for similar relief. He added that, 
should the tax question be reopened 
by Congress, the Secretary of the 
l'reasury might want to consider how 
much assistance a tax repeal would be 
to the airlines. 

e Allocation of more MATS traffic to 
commercial carriers. Regarding the 
MATS “extremely compli- 
cated,”” the report said the Air Force 
‘unjustifiably’’ discounts the national 
value of the airline industry 
because it is not under direct military 
control and recommends that it be re- 
“if at all possible’’ at Defense 
level. President Eisen 
discussions with De 

Secretary Neil McElrov, has al- 

requested a complete analysis 
review of the role of MATS in 


mgress from 


issue as 
detense 


solved 
Department 
hower, in recent 
tense 
ready 
and 
peace and wal 
e Amendment of the Guaranteed Loan 
Act to include the larger carriers with 

maximum loan well bevond the 
present $5 million limit if the carners 
cannot increase their earnings level or 
find sufficient conventional financing 
e Federal loans to foreign countries for 
the purchase of second-hand aircraft 
being disposed of by U. S. carners in 
their re-equipment programs. 
e Civil Aeronautics Board review of 
depreciation policies, particularly in 
the event piston aircraft being 
delivered must be retired on a de 
clining second-hand market before the 
expiration of the normal seven-year de- 
preciation period. 

The Board has indicated it may re 
view this matter as part of the General 
Passenger Fare Investigation. 


now 
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chairman of the Ai 
Committee, also has 
matter of 
federal 


disposition of 


Quesada, as 
Coordinating 
initiated a review on the 
loans to foreign 
assistance in the 
aircraft 


countries as 


used 


Lack of Cooperation 


other 
facing the 


Cherington discussed a r 


cost and financial 
industry, Di 
ported lack of 


Among 
problems 


cooperation between individual air cat 


l 
rline ind 
] 


riers and among ai 

officials on the problems of handling 
jets on the ground. He suggested that 
further efforts on the part of 


might result in substantial savings in 


lirport 


airiun 


ground operations 

As to the concern voi 
ber of invest 
segments of the CAB 
wards during e€ pas 
half vear diluting 
Cherington said the 


} . : 
limit t 


Cd 


Carricr’s, 
creased route t 
three and a 
trafhe densities, 
Board’s actions 
form any definite 
He expressed concern, however, that 
neither the CAB nor any other gov 
ernment conducting 


were to 


conclusions 


agency was 


tudy of th no 
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Statehood for Alaska Presents 
Commercial Aviation Problems 


Washington—Control of commercial 
aviation in Alaska promis« 
of the most complex legal questions fac 


territory's transition to state 


to pose ome 


ing the 
hood. 

On the effective date of statehood 
Civil Aeronautics Board control of th« 
territorial aviation will come to an end 

with the major exception of jurisdic 
tion over the eight scheduled airlines 
classified as engaged in inter-state trans 
portation 

As interpreted under present law, the 
balance of Alaska’s airline industry will 
become intra-state transportation legall 
removed from CAB authority and free 
to operate at its own discretion until 
laws governing its operation are passed 
by the new state 


Major Concern 

Major concern is not a question 
federal or state control but how long 
mav take before the Alaskan govern 
ment can settle other pressing statehood 
problems and exercise its authority o 
intra-state transportation which — th 
scheduled operators fear may become a 
powerful competitive force in the in 
terim. 

Also of concern is the question of 
percentage distribution of Federal Au 
port Aid funds, which last vear totaled 
$1.3 million under formula for 
the territory as compared with an aver 
age of 50% for states, with a maximum 
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U. S. Carriers Gird for Bilateral Battle 


By L. L. Doty 


Washington—France’s denunciation 
of its bilateral air pact with the U.S. 
last month (AW July 28, p. 30) is stif- 
fening domestic trunkline resistance 
against any further route grants to for- 
eign flag carriers within the U.S. 

Most U.S. airlines, particularly the 
transcontinental carriers, look upon the 
French move as a tactical maneuver de- 
signed to pressure the State Depart- 
ment into a more generous attitude 
toward the French. These carriers are 
worried that during the next 12 months 
—the period of grace before the agree- 
ment is actually terminated—the State 
Department will concede to at least 
some of France’s demands. 

Both international and domestic air- 
lines will fight any action that will in- 
crease competition. But the concern 
ot domestic airlines is more deep-seated 
since they already have seen a signifi- 
cant amount of trafhc diverted from 
domestic routes to the newly estab- 
lished polar routes between the West 
Coast and Europe. 

France is definitely seeking a polar 
route between the West Coast and 
Paris to match those operated by TWA 
and Pan American. During the final 
moments of the latest bilateral negotia- 
tions between France and the U.S., a 
polar route was offered Air France by 
the State Department, but it was re- 
jected as not enough. 

France wants a far broader concept 
of a route exchange between the two 
countries than is now contained in the 
bilateral agreement. In effect, the for- 
cign carrier is asking that it be permit- 
ted to serve every U.S. gateway city in 
America now served by U.S. interna- 
tional airlines operating into Paris. 
This means Air France wants to dupli- 
cate TWA domestic routes. 

The polar route request was enough 
to evoke protests from transcontinen- 
tal domestic airlines. But any move to 
ease Air France’s routes into domestic 
territory would draw opposition. 

Already, these airlines have declared 
that the grant of traffic privileges be- 
iween San Francisco and New York 
being sought indirectly by Qantas Em- 
pire Airways (AW May 19, p. 38) 
would set a dangerous precedent. And, 
they add, any precedent established by 
surrendering to Air France’s demands 
would open the floodgates of U.S. traf- 
fic to any foreign carrier. 

The State Department is giving no 
clue as to its position on the issue ex- 
cept to say that the U.S. is ready to 
resume negotiations whenever France 
is ready. One State Department official 
was at pains to make it clear that the 
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renunciation of the bilateral did not 
spell a finish to air service between 
France and the U.S. 

He went one step further and ex- 
pressed confidence that the service 
would continue even after the bilateral 
was terminated, explaining that termi- 
nation of the agreement did not auto- 
matically stop foreign carrier permits. 

He did admit that, after the 12 
month grace period, the two countries 
could “agree to disagree” and drop the 
service but evidenced hope that settle- 
ment would be reached before then. 
He confessed that the State Depart- 
ment feels Air France has “a good 
thing.” 

In any bargaining on routes, France 
has two points against her from the 
start. In the first place, approximately 
26% of all Air France’s international 
trafic is U.S. traffic. Secondly, the 
country has nothing to offer the U.S 
in additional routes in exchange for 
those it seeks. 


Threat Debated 

Whether Air France will be willing 
to sacrifice so large a share of its total 
trafic by carrving out the threat to 
terminate the bilateral agreement re- 
mains to be seen. Some observers be- 
lieve that France is serious in its warn- 
ing and that it feels U.S. carriers will 
be unwilling to bypass so important a 
tourist area as France, even though the 
percentage of such traffic to all U.S. 
international traffic is only 8%. 

Privately, some observers feel that 
France is betting that the two U.S. car- 
ricrs involved, Pan American and TWA, 
will never agree to serve Brussels jointly 
instead of Paris in the event of a break- 
down in the agreement and that this 
difference will leave the State Depart- 
ment no alternative than to concede to 
Air France’s wishes. 

On the point of route exchanges, 
France contends that reciprocity was 
the intent of the 1946 agreement. At 
the time of the agreement, neither na 
tion visualized the technical advances in 
aircraft that would permit polar and 
other nonstop operations. 

The agreement now grants American 
flag carriers the right to operate from 
anywhere in the U.S. to Paris and 
Nice. It allows Air France to operate 
from anywhere in France to Boston, 
New York, Chicago and Houston. 

Domestic airlines argue that this is 
a fair exchange of cities with Air 
France having the better of the deal. 
The French government argues that it 
is unreasonable to prohibit Air France 
from competing with U.S. carriers in 
the U.S. while the latter can compete 
with Air France in France. 


Crux of the issue on the bargaining 
table is that France has nothing to offer 
the U. S. that U. S. carriers really want 

The French threat to withdraw from 
the bilateral agreement began about a 
year ago after the Civil Aeronautics 
Board granted TWA and Pan American 
the right to fly the polar route from the 
West Coast to London and Paris. Early 
this vear, the French intensified the 
threat to scrap the pact as negotiations, 
which resumed last October, began to 
flag (AW March 3, p. 125) 

The French government emphasizes 
that there are no political connotations 
in the denunciation of the agreement 
and that the action was based on com 
mercial reasons only. Attempts to pin 
the denunciation on the new de Gaull« 
government are discounted by the State 
Department on grounds that the move 
began long before Gen. Charles 
de Gaulle acceded to power. 

The international controversy under 
scores the stake nations throughout th« 
world feel they have in the expansion 


of their airlines for national prestig¢ 
and as a means of strengthening na 


tional economy. This factor is apparent 
in the operating policy of smaller air 
lines as well as the larger carriers 

For example, unnoticed behind Air 
France’s fight for U.S. traffic privi 
leges, is a bid by the privately-owned 
French carrier, TAI, for an extension 
of its routes from Australia to the West 
Coast via Honolulu Although — the 
French government is not pressing this 
request at present, it is not, by any 
means, being shelved 

Foreign airlines are naturally 
to capture as large a share of the lucra 
market as the 


cager 


tive American tourist 
can and are seeking a wider range of 
U.S. gatewavs as a means of attaining 


that end. Domestic carriers are urging 
that the moves be arrested immediately 
since competition within the U.S. is 
already so keen that load factors gen 
erally are tumbling downward month 


after month (AW July 21, p. 33 
According to the Air Transport Assn 


75 of all trafic between the U.S 
ind other countries was carried on 
U.S. airlines in 1949 and 22 foreign 
airlines were sharing the U.S. market 

Bv 1957, the number of foreign cat 


markets had 
> of the total 
S. flag 


is a growing 


riers operating into U.S 
grown to 39, and only 63 
trafic flew under the U 
Behind the controversy 
fear among both international and do 
mestic carriers that the Soviet Union's 
Aeroflot state-owned airline may even 
tually gain a strong foothold in U.S 
markets as a result of the precedents 
that have already been established in 
bilaterals with other countries. 
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Sea, and intra-state routes which pick 
up passengers from an interstate flight. 


Airline Fears 


Scheduled carriers fear that they mav 
be faced with unrestricted competition 
from the intra-state carriers on flights 
within Alaska. Pending CAB action 
favors the Alaskan pilot-owners in the 
Intra-Alaska Case. 

Pilot-owners had asked authority for 
the hiring of additional pilots, plus 
regular schedules for passenger transpor- 
tation. On the basis of a report by ex- 
aminer Herbert K. Brvan, the Board is 
now engaged in a rule making proced- 
ure which will allow these operators to 
be classified as Alaska air taxi operators 
controlled by an individual, partners or 
a corporation. In addition, the ex- 
aminer recommended they be permitted 
to hire five pilots and operate without 
route limitations except where sched- 
uled airlines have two trips a week. The 
proposed rule change would be limited 
to a two year experiment. 

Certificated carriers also contend that 
a lack of authority over intra-state avia- 
tion might open the door for outside 
carriers to move in and tap the lucrative 
summer trafic of Alaska, leaving the 
state during the winter months. 

It is possible that the new regulation 
could go into effect before the territory 
officially assumes statehood and in 


ample time for these air taxi operators 
to strengthen their competitive position 
and later increase their route systems in 
direct competition with the scheduled 
carriers without anv federal restrictions 
except CAB safety rules. 

A much favored solution to the pos- 
sible intra-state problem is the hope that 
Alaska will form a commission to con- 
trol this segment of the industry. 

One such proposal is for the forma- 
tion of an Alaska Civil Aeronautics 
Board under an Alaska Air Commerce 
Act which would take effect upon ex 
piration of territorial status. As sug- 
gested by airline attorneys, the Board 
would have five members with author- 
ity similar to that of the CAB. The 
Alaskan Board appointed by the gov- 
ernor also would have the right to ques- 
tion the setting of fares or selection of 
carriers under the CAB’s administration 
of inter-state carriage. 

CAB power over carriers now operat- 
ing between Alaska and the U.S. would 
be strengthened since the Board would 
be empowered to set exact air fares for 
routes as opposed to the present mini- 
mum and maximum range. 

Some observers feel a clause of the 
statehood bill answers any doubts of 
aviation control since it provides that 
Congress has the power to continue 
existing laws until the new state takes 
action of its own. 


Airlines to Buy Doppler on Gamble 


Washington — Major __ international 
airlines, several domestic carriers and 
three avionics manufacturers intend to 
proceed with their plans to buy and 
puild 8,800 mec. Doppler radar on a 
calculated-risk basis as result of recent 
Federal! Communications Commission 
compromise move (AW Aug. 4, p. 25). 

Although the commission denied an 
airline petition to revoke its earlier 
action to move civil Doppler radars out 
of 8,800 mc. band to 13,000 mc. band, 
FCC indicated its willingness to grant 
regular licenses, normally for five years, 
for 8,800 me. airline radars and to 
attempt to provide reasonable amortiza 
thon period for such equipment. 

Despite qualifications and ambigu- 
itics in FCC’s recent statement, inter 
national and several domestic carriers 
appear ready to gamble on a reasonable 
lifetime for the 8,800 mc. equipment. 
On this basis, Bendix Radio, Collins 
Radio and General Precision Labora- 
tory intend to proceed with design and 
manufacture of 8,800 me. equipments. 
Radio Corp. of America, which had 
suspended its 8,800 mc. Doppler pro 
gram in June, is now reconsidering. 

Acronautical Radio Inc., and Air 
lransport Assn. will neither encourage 
nor discourage airlines from proceeding 
with 8,800 mc. but will urge carriers 
to make individual evaluation. 
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Current thinking at ATA and Arinc 
is that the two airline industry groups 
plus several avionics manufacturers 
probably will file suit in Federal Court 
of Appeals, claiming that FCC’s April 
16 action exceeded its statutory author- 
ity by repudiating the International 
Radio Treaty of 1947 to which U. S. is 
a signatory, as predicted by AvIATION 
Week (June 30, p. 28 


Three Carriers Win 

T ™ al 
New Southern Stops 

Washington—Eastern, National and 
Southern airlines last week received 
tentative Civil Aeronautics Board ap- 
proval for new services in an expedited 
portion of the South East Local Service 
Case (AW April 21, p. 37 

CAB vote would allow Southern to 
serve Huntsville and Anniston, Ala., in 
addition to Eglin AFB, Fla., between 
New Orleans and Panama City, Fla. 

Eastern would serve Melbourne, Fla.., 
on its Miami-Midwest route. 

National also would serve Melbourne 
on its Florida-Houston route along with 
exemption authority to prov ide one 
daily roundtrip to Orlando on the air- 
line’s interchange service with Delta 
and American between Miami and 
points west of Dallas. 





Vickers Explains 
Viscount Controls 


The following communication has 
been received from Vickers-Armstrongs 
Aircraft Ltd., Weybridge, England, in 
reference to the letter “Viscount Con 
trols” written by John S. Hahn, liaison 
engineer, Rohr Aircraft Co., Chula 
Vista, Calif.. and published on page 
110 of Aviation Weex’s Aug. 4 issue 

“With reference to the letter con 
cerning Viscount controls published in 
vour August 4th issue, we wish to state 
that, although the Manchester accident 
investigation itself concerned only 
aileron locks, a complete investigation 
was naturally made by Vickers of all 
the other control lock systems. 

“It is completely impossible for any 
stray object or even for unlashed freight 
to operate these locks. Major struc- 
tural failure would be necessary first. 
Nevertheless, further safeguards have 
been introduced. The suggestion that 
such things have not been considered 
is a pointless insult to the integrity of 
the British industry and of the relevant 
government agencies. The suggestion 
that the locks should be on the cockpit 
controls ignores the point of the locks 
which is to prevent gusts, etc., loading 
the control system when the aircraft is 
on the ground. If the locks are at the 
cockpit end of the system, then the 
gust reversals are fed right along the 
controls to the cockpit before being r« 
sisted. Many reversals are, therefore, ap- 
plied which cannot be statistically evalu 


ated for fatigue calculations. ‘This is 
elementary design knowledge. The sug 


gestion of spring loading the cables into 
locked position thus requiring tension 
on the cable for unlocking is by defini 
tion a fail dangerous concept should the 
cable break. We also point out that the 
ailerons are interconnected so that to 
lock one is to lock both 

“The last two paragraphs of the let 
ter are further gratuitous insults to the 
official court of investigation which had 
the benefit of top engineering and 
scientific evidence from Farnborough, 
A4.R.B.. BEA and Vickers. This evi 
dence followed months of most careful 
and thorough accident investigation. 

“The writer of that letter, by impli 
cation, admits he has not read _ the 
evidence or even a fui] report of the 
inquiry and it is difficult to understand 
whv he those of 
highly qualified and independent en 
of. world repute who spent 


sets his views above 


gineers 
months on the case. 

“It is a fact, furthermore, that the 
Viscount has a safety record much bet 
ter than world average, even including 
a mid-air collision, and that over 320 
of these aircraft are now in daily service 
all over the world with a reputation in 
all aspects which is second to none.” 
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SHORTLINES 


> Alaska Airlines has begun a new lux- 
ury service between Portland and Seat- 
tle and Fairbanks and Anchorage using 
custom built Douglas DC-6C aircraft. 
The airline is scheduling daily nonstop 
flights, except Saturday, from Seattle 
to Fairbanks with an extra over-night 
nonstop flight scheduled from Seattle 
to Fairbanks on Friday. Departures are 
scheduled from Portland Tuesday, 
(Thursday and Friday. 





> Branift International Airways reports 
a 44.7% increase in its air express ton 
miles for the first five months of 1958— 
686,608 express ton miles as compared 
with 474,133 express ton miles for the 
same period of 1957. Braniff flew 
2,738,673 freight ton miles in the first 
five months of this year, a 26.6% in 
crease against 1,846,673 freight ton 
iniles in the first five months of 1957. 


> Bristol Aeroplane Co. has sold a 
Britannia 307 airliner to Air Charter 
Ltd., an independent British operator, 
for use as a troop carrier and general 
charter operations. The aircraft will be 
fitted to transport more than 100 pas- 
sengers or fully equipped troops. Or- 
ders for 23 Britannias in a special 250- 
scries troop and cargo version are now 
being readied for Britain’s Ministry of 
Supply and RAF Transport Command. 


> Emery Air Freight Corp. reports a 
second quarter 1958 net income of 
$87,318, a 7.2% imcrease over first 


quarter net income of $81,450. 


> International Air Transport Assn. has 

nnounced REAL-Aerovias Nacional, a 
Brazilian international § carrier, as 
IATA’s 86th member company. 


> Mohawk Airlines is replacing its male 
flight agents with female stewardesses 
on all its flights. From 1947 through 
1949, Mohawk emploved only hostesses. 


\s of Jan. 1, 1950, the transition to 
male flight agents was completed 


then, on July 1, 1955, the airline again 
began using hostesses. Transition will 
be completed by next April 30. 

> Northwest Airlines’ operating reve 
nues for the first six months of 1958 
totaled $44,106,208, an increase of 
15% over the same period of last vear. 
Net income for the first half of 1958 
was $521,713, including $429,479 ob- 
tained by property disposal. Compara- 
ble 1957 figure totaled $908,545, made 
possible by income of $1,095,052 from 
disposal of flight equipment. The air- 
line’s total June, 1958, operating reve 
nues were $9,960,275, up 20% fron 


June, 1957. 
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AIRLINE OBSERVER 


> Battle between flight engineers’ and pilots’ unions has become intensified 
as a result of conflicting reports by two emergency boards (AW Aug. 4, p 
41 and AW July 28, p. 32). Both unions are determined to stand firm in 
their opposition to one another that, for the present at least, a series of 
strikes against carriers introducing jet transports this year and early next 
year may be in the offing. Flight Engineers’ International Assn. resumed 
negotiations last week with Eastern Air Lines after a ringing denunciation 
of presidential fact finding board which earlier recommended that the 
airline require third crew members to be pilot-qualified 


> Watch for Canadian government to quash any competitive threats 
against Trans-Canada Airlines on the airline's transcontinental monopoly as 
a result of a recent report by a British aviation consultant who suggested 
only token competition on domestic inter-city routes for TCA for some years 
in the future. Heavy traffic routes between Montreal, Toronto, Winnipeg 
and Vancouver are expected to be protected for the government-owned air- 
line. Other carriers, using multi- and twin-engine aircraft, will continue 
under the present strict regulation. Report also urges that operators of 
single engine aircraft and helicopters be allowed freedom to operate where- 
ever they can find business . . . a suggestion opposed by most Canadian 
aviation organizations who feel such competition may result in a price war. 


> English firm of International Aeradio Ltd. will supply ground ILS equip 
ment to Hungarian civil aviation authorities and airborne ILS units to 
MALEV, the Hungarian airline. Contract agreement calls for installation of 
PTC 1100 ground ILS equipment at Frehigey, the Budapest airport, by 
winter. Aircraft will be equipped with STC units for which a limited num 
ber of licenses have been issued following a delay in negotiations held up 
by an export embargo on the airborne equipment. 


> Noise level of Lockheed Electra will be “substantially lower” than that of 
present four engine propeller aircraft, according to recent study conducted 
for the Port of New York Authority. The Port Authority said it expects 
no problems in handling the turboprop plane which is quieter, 1.47 mi. 
from start of takeoff, than present airlines are at a point 2.2 mi. away. 
Tests were made at indicated air speeds from 130 to 180 kt. to simulate 


typical airliner climb-outs. 


© Noise level of the Soviet Tu-]104 has forced it to use Le Bourget terminal 
instead of Orly Field on the Paris-Moscow route. Paris Airport Authority 
reports the Acroflot jet was shifted to the less densely populated area becaus« 
of the “excessive noise of the reactors.” 


> Japan Air Lines plans to issue an additional 1,433,200 shares of stock. The 
shares, with a face value of nearly $2 million, will increase JAL capital 
from $19.9 million to $21.9 million. Stocks will be allotted to stockholders 
at the rate of one share per 10 holding stocks. 


© Ansett-ANA of Australia has placed orders for additional turboprop equip 
ment, including six Fokker Friendships, two Viscount 532s and two mor 
Lockheed Electras. Canberra government has not approved additional 
Electra purchase but is expected to do so. Ansett plans turboprop service 
on all its main routes by early next vear and is scheduled to take deliver 
of its first Electra by March, with Viscount deliveries beginning in Januar 


> Flight Engineers International Assn. has signed new contracts with the 
Flying Tiger Line and Seaboard & Western Air Lines, The two-year contracts 
involve about 147 flight engineers. Third-man-in-cockpit qualification issuc 
did not arise in the negotiations because neither of the cargo airlines has 
ordered jets or turboprops. 


Chemical 


rescaling of 


> Eastern Air Lines has extended its contract with the CE-BI 
Co. Inc., Downey, Calif., for de-sealing, repair, rework and 
integral fuel tanks on the airline’s Constellation fleet. Contract covers work 
on I8L-749 type, 12 L-1049s and option on 16 additional 049s at the 
company’s Long Beach Airport facility. 
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This Skipper Flies the “Seven Skies” 


Sea captains of the 1800's took years to sail the all Air France pilots. Fly with him soon across 
“seven seas”! Now modern skippers like Air France the ‘‘seven skies’' to Europe, The Middle East, 
Captain André ChoeXel fly the “seven skies” in a Far East, Africa and Mexico on Air France—the 
matter of days. Hys swift Super Starliner spans world’s largest airline! 


the Atlantic overnitht! Continuous ground -to-air P 
radio contact kee} him in constant touch with f 

weather and spottjag stations around the world. 

Captain Chatel fly§ more thousands of miles in a 

year than his salty gounterpart logged in a lifetime! Every 3 minutes an Air France airliner arrives 


And even with thigé proud record, he is typical of or departs somewhere in the world! 


WORLD'S LARGEST AIRLINE /WORLD'S MOST PERSONAL SERVICE 


© 19686 SY AIR FRANCE 





Sretaen so — 
WESTERN S THRU CHAMPAGWE FLIGHTS* 


- 


-THE WONDERFUL WAY TO MEXICO CITY 








Saludos, amigos! in real Mexican atmosphere. Magnifico! 

Welcome to your reserved seat on a fiesta air cruise Western's Champagne Flight combines Old World 
to Mexico City—Western’s incomparable Champagne charm and New World luxury for the finest hours in the 
Flight. You're off to a wonderful trip! sky today. And you can enjoy through one-carrier 


Here’s your chilled glass of private stock cham- service from all the West! 
pagne. Be our guest for a leisurely, full-course dinner— It’s a real “fiesta flight”—on Western Airlines, the 
complete from appetizer to pastry cart—while you relax wonderful way to Mexico City! 


Western's Champagne Flights 
are nonstop from Los Angeles — 
with thru connections from all oul 
the West. Call Western Airlines. 7 





WESTERN 
AIRLINES 






®“Champagne Flights”—a service originated by and 
trade-mark owned exclusively by Western Airlines. 
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(IN DOLLARS) 
f Net 
\ Passenger Total Total Income 
} Revenue | U.S. Mail Express Freight Charter Operating Operating Before 
Revenue Expenses Toxes 
i 
aot pe te j ARAMA awe Saad PRR ERIE sell 
DOMESTIC TRUNK ‘ 
American | 23,455,026 595,026 2,087, 148t 95,719 | 26,320,890 | 24,448,046 2,521,474 
Braniff 4,607,734 | 135,898 | 46,900 159,047 4,078 5,035,699 4,624,583 355,682 
Capital t 8,229,970 212,202 104,676 127,896 29, 507 8,799,856 8,672,251 127,605 
Continental 1,874,823 48,743 22,799 58,994 1,604 2,066, 882 2,153,219 — 86,336 
Delta | | 6,428,117 161,251 75,255 258,192 67,312 7,133,903 6,807,510 236,199 
Eastern | 18,064,481 335,139 755,397 4,695 19,356,858 18,500,345 785,023 
National y 3,458,385 82,722 14,901 141,049 79,737 3,982,624 4,162,234 —28,112 
Northeast ‘| 8,864,522 | 158,946 68 , 467 175,597 83,698 9,542,470 12,038,421 —2,719,836 
Northwest ' 4,665,062 175,026 355, 547t 21,595 5,233,195 5,439,191 — 205,995 
Trans World | 16,397,513 | 399,859 865, 970T 30,421 17,797,146 | 18,158,669 — 560,395 
United 22, 592,392 625,758 | 1,727,230T 128,455 25,455,758 | 23,505,008 1,718, 409 
Western** ; : | 3,623 23,704 796,786 | — 455,313 
INTERNATIONAL | 
eS ee 343,098 3,142 | 72,664t ee 427,344 537,401 — 103, 254 
Braniff 498,718 7,120 | 7,200 ft .. 550,275 723,479 — 181,841 
Caribbeon-Atiantic 139,043 2,598 | 5,625 , 3,471 159, 416 173, 287 — 14,364 
Delta 444,406 5,150 13,442 | 60 481,926 519,148 — 43,535 
Eastern 1,587,427 | 36,792 56, 583+ 80,640 1,762,137 1,717,324 38,295 
Mackey 82,734 |. 944 91,075 108,175 — 17,100 
National 206, 109 3,618 1,617 10,600 227,787 298, 896 —72,360 
Northwest 1,781,844 531,684 326, 3767 38 , 400 2,768, 536 2,243,141 525,394 
Pan American 
Alaska* : - 
Atlantic 10,364,000 647 ,000 889, 00OT 522,000 12,854,000 | 11,817,000 1,059,000 
Latin America 5,053,000 167,000 1,074, 0007 182,000 6,784,000 8,083,000 —1,321,000 
Pacific 4,402,000 487 ,000 | 565, 0007 156,000 433,000 6,174,000 5,841,000 348 000 
Panagra. 1,052,000 | 45,000 | 153,000 1,635,000 1,673,000 — 32,000 
Resort... 538, 106 494,217 43,889 
Trans-Caribbean. | 359,658 255,095 67,676 
Trans World. . 5,725,582 515,403 | 345,3637 242,215 7,061,729 7,577,857 — 588, 880 
umca*** 4,436 1,153t 5,589 7,319 | —1,730 
United 1,046,687 | 45,733 24,735t 1,128,769 1,069,765 | 48.416 
Western** ; 19,748 20,920 69, 677 | 53,291 
LOCAL SERVICE 
Allegheny 489,549 | 11,183 | 3,934 10,986 919 744,622 774,876 — 30,254 
Bonanza 232,365 | 3,680 | 1,859 3,163 4,978 385,003 370, 443 12,922 
Central 142,287 4,164 1,069 4,510 1,613 361,500 | 374,821 — 13,320 
Frontier 381,407 200,151f 3,232 23,620 2,024 619,134 | 597,726 19,253 
Lake Central... 164,617 4,065 | 6,6877 327,938 | 315,376 12,563 
Mohawk... 545,037 5,659 6,557 8,274 11,493 699, 340 | 744,657 —45,317 
North Central. . 701,318 217,616f 11,500 30,806 969,440 1,016,431 — 51,190 
Ozark 434,094 233 ,709t 5,497 9,867 4,006 693, 184 643,988 | 44 468 
Pacific 394,516 10,772 | 3,171 | 3,644 13,021 577,858 | 588,107 — 17,816 
Piedmont 491,184 9,989 | 3,956 | 6,874 16,806 758,315 | 737,074 18,786 
Southern. 221,706 8,016 | 2,995 3,960 63 | 406,986 | 424,448 — 19,361 
Trans-Texas 295,032 10,089 3,110 | 11,091 15,937 591,513 589,082 2,539 
West Coast 247 ,049 4,559 2,124 4,692 | 5,150 385,559 402,907 — 17,348 
HAWAIIAN | 
Hewaiian. 356,322 4,573 61,317 17,049 | 445,972 466,119 —27 
Trans-Pacific. 168,319 GE Se'be.c Fe0es 6,408 7,306 213,879 194, 564 19 
CARGO LINES 
AAXICO 1,543 2,588 39,541 517,125 560, 862 600,094 —39 
Aerovias Sud Americana 110,498 20,602 132,296 157,043 — 26 
Flying Tiger 9,656 937 , 478+ 1,879,998 3,509,410 2,548,983 892 
Riddle. : 6,525 247 , 8967 479,025 | 908,094 972,783 — 646 
Seaboard & Western i . 7,174,448 8,752,074 | —1,577 
Slick { 450,328 692,255 825,808 —170 
HELICOPTER LINES { 
Chicago Helicopter = 58,053 104,901f] ..... 163,916 151,753 
Los Angeles Airways { 15,937 11,543 3,406 1,055 | 113, 161 110,952 
New York Airways ‘ 50,010 3,664 886 2,741 199,793 | 212, 821 
ALASKA LINES ' 
Alaska Airlines “s 177,275 46,822 793 41,033 79,523 | 507 , 304 514,160 
Alaska Coastal. . 4 { 73,385 9,603 8,615 3,944 | 133,079 126, 520 
Cordova* \ pay . 
Ellis \ ¢wanities 89,643 82,871 
Northern Consolidated 65,572 33,918 ; 26,733 6,687 159,198 201, 566 — 42,368 
Pacific Northern 538,138 63, 591 82,093T 574 | 832, 603 829, 987 — 10,697 
Reeve Aleutian* s% oe % : ‘ 
Wien Alaska 68,817 46,734 | 20,722 | 104,036 | 343,042 296,275 


* Not available. 
} Property figure. 








** Wesgern strike 2/21/58 to 6/1/58 
fT Incigdes federal subsidy. 


*** Uraba, Medelin & Central Airwoys. 


Compiled by AVIATION WEES from airline reports to the Civil Aeronautics Board. 















































— studies for prototype control con- 
PPP Chess nde caahnse iia seaamees 
Development of personnel equipment includ- 
ing air supply and renewal, waste dis- 
posal, emergency protection, and food sup- 
SR <n aoa s phwoh VAMEh ORES + 0 0 6's 
Research and development on guidance sys- 
tems for space vehicles, including efforts 
on sensors such as gyroscopes and star 
trackers; servomechanisms; systems analyses 
for specific missions; and construction of 
experimental units 


Launching guidance ........ 1,500,000 
Midcourse guidance ........ 1,200,000 
Terminal guidance ......... 1,200,000 


Landing control systems... . 400,000 
Research and development on computers 
for vehicle-borne systems and for the im- 
ptovement of ground-based computers used 
to derive detailed orbital or flight path 
constants of space vehicles... . 
Solid state components... . . . 
Mechanical design and _ pack- 
aging 
ear rare 
Input-output devices ....... 1,100,000 
Reliability analyses ......... 200,000 
Instrumentation research and development to 
improve the sensitivity, range and relia- 
bility of existing devices and techniques 
and to bring to an acceptable point of de- 
velopment those techniques and_instru- 
ments which are required for scientific 
studies in space, but which have not vet 
been reduced in size and/or weight to 
accepteble wilmes .............. 
Sensing devices for field, par- 
ticle and radiation meas- 
urements 
Sensing devices for biological 
and medical measurements 
Sensing devices for determin- 
ing the performance of the 
vehicle and its booster rocket 
Data switching and internal 
storage devices, such as 
magnetic or electrostatic 
eee eee eee ee 
Studies on methods § and 
equipment for the meas- 
urement of vehicle position 
and velocity 850,000 
Development of stabilization system for a 
100-400 Ib. payload......... ; 
Development of stabilization system for a 
large capacity (more than 2,000 Ib.) 
pavload 
Development of subsystem units for st tbilized 
platform application = 
Design work and adaptation of an IRBM 
booster for flight testing of high-energy 
motor 
Design studies and development of a mate- 
ee ee ee 
Development of a solid fuel booster motor. . . 
Investigations of energy sources for use as 
auxiliary power supplies in space vehicles. . 
Physiological and human engineering studies 
of the tasks involved in space vehicle op- 
ES ee eee tT A Y 
Studies in logical design for computers.~ TY. 


800,000 


900,000 
700,000 


200,000 


300,000 


550,000 


550,000 
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250,000 


1,000,000 


4,300,000 


3,700,000 


3,450,000 


1,000,000 


$00,000 


_— 


.100,000 


— 


.700,000 


— 


300,000 
300,000 


200,000 


150,000 - 


~TO0;000 


100,000 
200,000 


Reliability analyses for computer systems. . . . 
Design studies on switching and data storage 
Systems analyses on position and velocity 


measurement techniques en sesame + 8s 50,000 


Meteorology and Communications. $4,220,000 


Development of meteorological satellite pay- 
loads 
Heat balance and 

spectrum units 

Television-type cloud-cover units 
Studies on advanced experi 

ments 200,000 
Communications service » developments 
Analysis of reflector sphere ex- 
periments 
Studies of 
ments 
Studies of passive reflectors . 
Studies of active relays. 
Studies of electromagnetic 
propagation ; 
Design of a communications 
relay satellite 


5a $2.200.000 
infrared 
400,000 

1.600.000 


2,020,000 


pe 100,000 
channel _ require- 
120,000 
200,000 


150,000 
50,000 


1,400,000 


Technology of Manned Space 
ak i eS $6,500,000 


Design and development of capsule units for 
manned space flight 

Design and development of electronics units 
and instrumentation for manned flight cap 
sules 

Development and adaptation of booster units 
for small-scale and full-scale flight experi 


ments 


$1,700,000 
1.000.000 


3,800,000 


Total . Olea, lL 


R&D—Supplies and Materials 
ee eee ee $27,420,000 


Rockets used as vehicle propulsion units for 

vertical probes (approxunately 30 vehicles- 

Jasons and Aerobees)... $3,000,000 
Components and materials used in the assem- 

bly and test of the scientific payloads of 


the vertical probes. 750,000 
Booster rockets for geophysical satellite proj- 

ects. These are modified IRBM units (six 

or eight units of Jupiter and/or Thor type) § 800.000 
Upper stage rocket systems for geophysical 

satellite projects (eight modified Van- 

guard or Sergeant systems) 6,500,000 
Vehicle-borne sensing devices for use in the 

geophysical satellite projects. This will in- 

clude units used in monitoring the per- 

formance of the propulsion stages and items 


i] 


within the pavload 000.000 


Material used in the assembly of test fixtures, 


calibration jigs and the like 300,000 
Supplies used in assembling test bench ver- 
sions of data handling devices 100,000 


Components and materials used in the assem- 
bly of experimental and prototype teleme- 
tering transmitters. Includes units to be 
tested for «environmental performance 
which Will be expended in testing 700,000 
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SPACE TECHNOLOGY 





NASA Dptails Space 


Washington—Proposals \for a $145 million contracting 
program with industry fo: } space research and development 
was included in the supp’ {mental budget request presented 
Congress by the new fational Aeronautics and Space 
Administration. ‘ 

It is complemented b a $32.2 million NASA research 
and development program gwith other government agencies, 
such as USAF’s Ballistic (Missiles Division. Of the total 
$187.2 million requested f § research and development, $117 
million will be transferrec }Jto NASA from Defense Depart- 
ment accounts. 

Aviation WeEex is pres: ting below a detailed breakdown 
of the proposed industry fontracting program as a service 
to its readers. For a rep. ft on the over-all NASA budget 
request, including the conjtruction and equipment program 
and salaries and expenses.{see story on page 18. 


General 
Space Science ..... lina eieiahe =e 8 $18,280,000 


‘ 


Design and development; of vertical probe 
rocket vehicles 
Research and devclopmejt on scientific in- 
strumentation for verti}al probes such as 
temperature, density nd spectrographic 
DE bc chee cies Owes dapersra> »~. 
Services for launching, t cking, data reduc- 
tion and analysis for vc}tical probes. . . 
Research and developme¢t on scientific in- 
strumentation package for satellites. In- 
frared radiation, cosmic rays, meteorites, 
X-ray radiation, magneic fields and other 
geophysical phenome:{: will be investi- 
Pere fe) eee 
Services for tracking and 


$500,000 


700,000 










— 


.750,000 


000,000 


ws 


250,000 


£ 
= 
a 
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o 
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be instruments, in- 


Development of lunar pr 
nd specialized data 


cluding surface scanner 
' 700,000 
Initial study of techniqus for effecting land- 
ings of instrument packages on the moon. 
Studies on long-range tplemetering systems 
particularly adapted tojlunar probes. . 
Initial studies of trajecypries, missions and 
vehicle design for intgrplanetary probes. 
Study of the performajce requirements of 
satellite-borne astrono$iical telescopes 
Prototype satellite-born, astronomical _ tele- 
scope development { 
Command control and {data handling and 
transmission for spx hific application to 
satellite-borne astron:}mical telescopes. 
Vehicle design and cogstruction for astro- 
nomical seteltes 2... .........005005- 
Design studies on satellige booster vehicles. . 
Design studies on uppc,-stage rocket assem- 
ER Oia peep a ae 
Analyses and studies on ¢ehicle-borne sensing 


200,000 


80,000 


~ 


.600,000 


100,000 


— 


200.000 


— 


200,000 


800,000 
000,000 


— 


700,000 


devices to be used in probes and satellites. 500,000 
Studies of data handling devices of the type 

used in processing ms Ben experimental 

Gath Seg be tenes LEGG e ee TAs sess. 100,000 
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Contracts Program 


Studies relating to the development of tele- 
metering receivers of the type used in the 
satellite program 

Studies of precision requirements and system 
arrangements for range and range- rate svs 


200,000 


COS cs oc bc aces oad 200.000 
Design studies for interplanetary probes 400.000 
Miscellaneous repairs terations and minor 

OS eee 100,000 
Space Technology ............. $46,800,000 


Initial development contract for a million-lb 
thrust rocket motor ae 

Development contracts for high- energy rocket 

motors 

12,000- Ib. thrust fluorine-hydrazine motor 

2,320,000 

30,000-Ib. thrust fuorine-hydrazine motor 

3,580,000 

100,000-Ib. thrust hydrogen-oxygen motor 

1.000.000 

Solid propellant rocket motor development 

contract 


$10,000,000 


6,900,000 


1,700,000 


Studies of electric propulsion for space 
Ee ee Pee a 200,000 
Research and development on improv wed 


+ 


.200,000 


$00,000 
600,000 


auxiliary power supplies......... 
Design of specific power units 
Investigations of energy sources 
Development of generators, 
regulators and controls... . 800,000 
Investigation of reaction controls for space 
vehicles 
Investigation of angular momentum controls 
for space vehicles 
Retro-rocket systems including investigations 
of rocket types, thrust programming and 
controls 
Studies on gravity stabilization ee for 
altitude control 
Studies and prototype equipment " develop- 
ment for the following phases of data han- 
dling and data transmission. . 2,500,000 
Information coding and proc 
essing 


Receiving 


700,000 


950,000 


500,000 


700,000 


800,000 


components and 


svstems 400,000 
‘Transmitting components and 

svstems 400,000 
Erectable antennas for space 

vehicles and orientation de 

vices ... 600,000 


General studies, such as the 

multi-purpose use of trans- 

ponders, the improvement 

of analog-digital converters 

and the development of 

data recording and retrieval 
techniques 300,000 
Studies of the task requirements for space 


vehicles using manual controls < 300,000 
Studies of navivational and mapping display 
devices for use in space vehicles ........ 450,000 
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Components and materials for the develop- 
ment of telemeter receivers and receiving 
ee 

Components and materials for the develop- 
ment of range and range-rate measuring 
svstems 

Booster rocket systems for lunar probes (two 
units of Thor and/or Jupiter type)... . 

Upper stage rockets and assemblies for lunar 
probes 

Materials and components for the develop- 
ment work on the lunar probe payload. 

Materials used in initial investigations of the 
lunar landing problem......... <i 

Optical, mechanical and electrical compo- 
nents used in developing a prototype satel- 
lite-borne astronomical telesco 

Materials and components for the develop- 
ment of a command orientation control, 
data handling and transmission system for 
the astronomical telescope... . . 

Materials used in the development of a pro- 
totype satellite vehicle carrying an astrono- 
mical telescope 


400,000 


370,000 


i] 


.300.000 


400,000 
200,000 


100,000 


200.000 


200.000 


100,000 


Space Technology ............. $17,300,000 


F'xperimental units to be tested in the de 
velopment of solid propellant rocket 
motors (new development)...... . 

Components and materials to be used in the 
development of electric a systems 
for space vehicles ........... 
Components and materials used in the de- 

velopment of auxiliary power supplies. 

To be used in the following areas: 
Specific package designs. ..... 100,000 
Energy source development 100,000 
Development of generators, 

regulators and power supply 

GONE 2d weaken es 300,000 
Components and materials used space 

vehicle and rocket control system de- 

velopment as follows: 


Reaction control systems 200,000 
Angular momentum control. 400,000 
Retro-rocket systems . . 200,000 


“- 


‘omponents and materials used in develop- 
ment of data handling and data trans- 
mission systems for space vehicles. As 
follows: 

Coding and processing studies 

Receiving components research 

Transmitting components re- 
search ahs 

Erectable antennas research. . 

Other areas such as transpon- 
der, converters and recorders 200,000 

Components and materials used in research 
and development on displays and con- 
trol consoles for space vehicles: 

For materials used in_ task 
studies 

For mapping system studies. . 

For prototype and/or mockup 
consoles 400,000 

Components and materials used in develop- 
ment of personnel equipment 

Components and materials used in studies 
of guidance systems, as follows: 

For launching guidance...... 

For midcourse guidance... ... 

For terminal guidance....... 


200,000 
200,000 


200,000 
100,000 


50,000 
200,000 


400,000 
300.000 
300,000 
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2.000.000 


100,000 


100,000 


For landing control systems a 100,000 
Components and materials used in com- 
puter research and development, as fol- 
lows: 
Research on solid state com 
ponents 
Studies of 
niques 
Research on logical design 
Development of input-output 
devices 
Components and materials used in instru- 
mentation research and development, as 
follows 
For development of field, par 
ticle, and radiation measure 
ment devices 
For biological and medical in 
struments 
For vehicle performance meas 
urements 
For data switching and storage 
devices 
For transmitting components 
for range and velocity sys- 
tems =~ 100.000 
For receiving components for 
range and velocity systems 
For transponder development 
Components and materials used in re- 
search on stabilized-platform systems 
For light-load platforms 300,000 
For heavy-load platforms 300,000 
lor stabilization subsystem de 
velopment 
Booster rocket systems for high-energy fuels 
system test vehicles two units of Sergeant 
and systems 
Booster rocket systems and payload recovery 
svstems for material test satellite (two units 
of Thor and/or Jupiter rocket systems and 
retro-rockets) 3,500,000 
Test vehicles for solid-fuel rocket develop- 
ment (five Sergeants or equivalent). . 


a 200,000 
packaging tech- 

200,000 
100.000 


200.000 


200.000 
100.000 
150.000 


300,000 


100,000 
100,000 


500,000 


2.300.000 


oF 
2.500 000 


Meteorology and Communications. $5,700,000 


Components and materials for development 
of infrared and heat balance instrumenta 
tion 

Components and materials for use in develop 
mental work on the television-type cloud 
cover satellite equipment 200,006 

Booster (one Thor-Able) vehicle, and payload 
recovery system for a meteorological satel 
lite 3.200.001 

Materials for studies of passive reflectors for 
communications services 

Components and materials for research on 
active relays 

Booster (one Thor or Jupiter) and vehicle for 
initial communications services satellite 


200.000 


50.001 


50.000 


~ 


2.000.001 


Technology of Manned Space Flight 
EN soc oc 2 RL emer $21,500,000 


Prototype test space capsule systems (eight 


test capsules to be expended in test 4,800,001 
Prototvpe capsule electronics and instrumen 

tation (subsystems for eight capsules to be 

expended in test) 3,000,000 
Booster svstems for small-scale flight tests 

eight Thor-Able or equivalent units $8,400,001 


39 





tt > 
ro 
e 
ae 
en 
ie 
o 
a 
2 





U. S. Air Force personnel remove 25,137 hour klystron from 
advanced Pole Vault base. Department of Defense Photograph, 


Eimac Kiystrons Going Strong 
after 25,000 Hours in Pole Vault Tropo-Scatter Service 


The exceptional performance of these tubes under the diffi- 
cult logistical and environmental conditions of the far north is 
indicative of the reliability and conservative rating of perform- 
ance-proved Eimac external-cavity klystrons. Eimac amplifier 
klystrons are now being used extensively for tropo-scatter com- 
munications throughout the United States, Canada and other 
regions of the world. Eimac klystrons for communications and 
pulse applications are now available covering frequencies 
from VHF to SHF and to multi-megawatt output powers. 


After 25,137 hours on the air, and still in perfect operating 
condition, this Eimac 3K50,000LF UHF klystron has been ac- 
quired through the cooperation of the U.S. Air Force and Cana- 
dian Marconi, Ltd. This klystron was one of the original tubes 
installed in Project Pole Vault, the first tropo-scatter communi- 
cations line ever established. The tube is just one of a number 
of Eimac klystrons that have exceeded 25,000 hours of reliable 
on-the-air time in this system. Eimac klystrons are used as final 
amplifiers in the Pole Vault 10 kilowatt transmitters that handle 
multiple-channel voice and teletype communications. Experi- 
ence with this first system in our early warning defense network 
confirmed klystron-powered tropospheric scatter as an out- 
stondingly dependable system of long distance communication. 


For further information, write for a copy of the 
24-page booklet ‘‘Kiystron Facts Case Five.’’ 


EITEL-McCULLOUGH, I nc. 


Ss AN >a aw oe: © Akt r oR wt 


Ecmac First for reliable tropo-scatter klystrons 


Designed and Manufactured by Emac ot 
Vacuum Tube Accessories 
_ Vacuum Switches a 

ape Peep ee 








Booster systems for full-scale flight test (two 
Atlas or equivalent units).............. 


Total 


R&D-—Equipment 


SPREE TIIUID « cc 0 a gnnds cseie + $1,850,000 


Equipment items for research and develop- 
ment studies on vehicle-bome sensors. . 
Calibration and performance test equipment 

for use in the development of vehicle-borne 
space science instruments............. 
Data handling equipment such as magnetic 
tape drives and code correctors......... 
I:xperimental telemeter receiver systems for 
laboratory use in developing instrumenta- 
tion techniques 
Experimental laboratory equipment for work 
on range and range-rate measuring system 
lest equipment for experimental “ah 
tions of lunar landing techniques. 
I:quipment for experimental tests of com- 
mand control and data handling and trans- 
mission as applied to astronomical satel- 
lites . 
Equipment for use in mockups of astronomi- 
cal satellites 


500,000 


700,000 


150,000 


100,000 


100,000 


100,000 


100,000 


100,000 


Space Technology 


Research and development test equipment 


for work on auxiliary power supplies... . . 400,000 
Investigations of systems... .. 100,000 
Energy source studies. ....... 100,000 
Studies of generators and con- 
Se act 5.5.5 40 Wee cle cabins 200,000 
Research and development test equipment 
for use in projects on vehicle control... . . 350,000 


Reaction ‘controls .......... 100,000 
Angular momentum controls. 150,000 
Retro-rocket systems ........ 100,000 


Research and development test equipment 
for use in projects relating to data handling 
and _ transmission 
Receiving systems studies... . 
Transmitting systems studies. . 200,000 
Erectable antenna studies... . 200,000 

Research and development test equipment 


600,000 


200,000 


for use in studies of navigational and map- 


ping systems ; 

F.quipment for use in setting up prototype 
control consoles 

I:quipment for research and development tests 
of personal equipment 

Research and development test equipment 
for use in — developing guidance 
units 

Equipment for use in ‘the development of lu- 
nar landing units 

Research and development test equipment 
for computer studies 
Solid state components 
Computer packaging 
Logical design 100,000 
Input-output devices 200,000 

Research test equipment for use in the de- 
velopment of instrumentation 


100,000 
200,000 


Field, particle and radiation 
measurements ~ 200,000 
Biological and medical meas- 


urements 100,000 


Vehicle performance measure- 


ments 200.000 
Data switching and storage de 

vices ; ea 300.000 
Position and velocity measure- 


ment systems 300,000 
Equipment for testing stable platform devel 
opment articles 
Light pavloads 
Heavy payloads .. 200,000 
Subsvstems tests 100,000 
Equipment items for use in setting up sys- 
tems test vehicles and materials test satel- 
lites 


200,000 


Meteorology and Communications . 


Test equipment for television type meteor 
ological satellite payload. . 

Test equipment for studies of passive reflec. 
tors 

Test equipment. for studies of active relay 
satellite components 

Test equipment for use with the 
communications satellite 


idvanced 


Total 


100,000 
100,000 


100,000 


600,000 
100,000 


600.000 


1.100.000 


500.000 


400.000 
$480,000 


$200,000 
50.000 
50.000 
180.000 


$7.280 (Mt) 





Company Keys Space 
Data to Civil Uses 


Glendale, Calif.—Space Electronics 
Corp., Glendale, has been formed for 
development of ground and airborne 
electronic equipment for missiles and 
space vehicles. One of the major ob- 
jectives of the company, a subsidiary of 
Pacific Automation Products, Inc., will 
be to apply knowledge gained in the 
U.S. missile and space program to com- 
mercial and civilian fields. 

These projected fields include use of 
relay satellites to interchange live tele- 
vision programs and other communica- 
tions, development of electronic satel- 
lites as world-wide navigational aids, 
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and meteorological surveillance stations 
for observation of long-range weather 
conditions. 

Principals of the new corporation in 
clude Dr. J. C. Fletcher, president, and 
I’. W. Lehan, vice president. Fletcher 
previously was director of Electronics 
Laboratory, Ramo-Wooldridge Corp.. 
with responsibility for development of 
guidance and control systems for mis- 
siles in USAF ballistic missile program 

Lehan was associated with Ramo- 
Wooldridge as associate director of 
Electronics Laboratory, responsible for 
the development of concepts, system 
engineering and technical direction of 
ICBM and IRBM guidance systems, as 
well as project engineer for the Minute 
man solid ian ICBM. 


Ramo-W ooldridge 
Plans Research Unit 


Ramo-W ooldridge Corp. plans to buy 
a 90-acre site near the Chatsworth Res 
ervoir in California’s San Fernando Val 
ley for construction of a multi-million 
dollar research and development facility 
First units of the new center will pro 
vide space for some 2,000 scientists 
engineers and administrative personne! 
in approximately 150,000 sq. ft. 

Advanced electronic research and dk 
velopment operations will be transferred 
to the new facility upon completion and 
space vacated at Ramo-Wooldridge’s 
present location will be used for space 
technical laboratories 











for missile and 
rocket telemetry recording 


... the Honeywell 3170 


precision tape transport 





a rack-mounted unit designed by the largest 
manufacturer of instruments and controls 


—to meet the most demanding requirements of 


analog magnetic tape instrumentation. 


Examine these brief specifications on the 
Honeywell 3170 high-performance tape 
transport—designed to provide unparalleled 
flexibility and performance in accordance with 
TRIG specifications. Complete mechanical and 
electronic data are available on request— 
including application engineering assistance. 
Performance 

Extremely low “‘wow and flutter.” 

Tape speeds available from 60 to 1% ips . . : 
selected by switch, without belt changes. 

Less than 2 seconds start time and 1 second stop 
time at 60 ips, with 14” reels. 

Fast forward and rewind. 


Flexibility 
Up to 14” reels with NARTB hubs standard. 


Plug-in, interchangeable, record and playback 
heads 


In-field changeover for tape widths of 14” to 2”. 
Search and control capstan, optional. 


Features 

Precision-ground mounting plates assure per- 
pendicular head mounting on change of head 
stacks. 

Precision capstan drive assembly with multiple- 
speed hysteresis synchronous motor, operated 
from line, speed control servo, or precision- 
frequency power generator. 

Closed-loop isolation of tape path, with pre- 
cision, non-mechanical tape tension control of 
both supply and take-up reels. 

Honeywell multi-track heads—record and play- 
back—conform with IRIG specifications. 


Honeywell 
Li Fiat we Coutiols 





The complete Honeywell data acquisition 
system features direct, wide-band FM, 
multiplexed FM, or PDM data recording by 
means of plug-in amplifiers. Electronic 
components have low zero and gain drift with 
temperature and voltage changes. Signal- 
to-noise ratio exceeds IRIG specifications. 


For detailed information, call your local 
Honeywell field engineer . . . he’s as near as 
your phone. MINNEAPOLIS-HONEYWELL, 
10721 Hanna Street, Beltsville, Maryland. 








# 


An Exide battery gives you a feeling of confidence 


..-- confidence that you'll be able to take off on schedule 


SILVIUM RESISTS CORROSION 


Non-Silvium alloy 
grid after same test. 


Silvium alloy grid 
, after corrosion test. 
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The one time when you can least 
afford a battery failure is during 
takeoff. But when you have Exide 
aircraft batteries in commercial 
planes, you have dependable pro- 


tection against the major cause of 


sudden battery failure. 


In place of ordinary positive plate 
grid alloys, Exide uses Silvium,* a 
new, patented alloy that resists cor- 
rosion up to 100% longer. While in 
other batteries corrosion often causes 
sudden failure, Silvium grids nor- 
mally outlast the battery. In addition, 
experience proves Silvium stretches 
battery life, giving you more value 
for your dollar. 


Eliminate this needless threat of 
takeoff delay from your operations. 
Install Exide Batteries. For infor- 
mation, call your nearby Exide sales 
office. Or write Exide Industrial 
Division, The Electric Storage Bat- 
tery Company, Philadelphia 2, Pa. 


*U.S. Patent 


Exide 








Research and Development Decline 


Department of Defense has adjusted funds obligated for research and development to the 1947-49 level of purchasing power of 
the dollar in the three columns to the right. They show that, in actual purchasing power, the research and development effort of 
the three military services has declined from a peak of $1,179 million in Fiscal 1952 during the Korean war to $910 million in 
Fiscal 1958. 





Obligations Obligations 
(Actual) (Adjusted to 1947-49 Price index) 
(000,000 Omitted) (000,000 Omitted) 
For For For For Total 
Missile R&D Missile R&D R&D 
Programs Programs Programs Programs 


1950 Fiscal Year 
Army 
Navy 
Air Force. 


Total 


1951 Fiscal Year 
Army 
Navy 
Air Force 


Total 


1952 Fiscal Year 
Army 
Novy 
Air Force 


Total 


1953 Fiscal Year 
Army 
Navy 
Air Force 


Total. 


1954 Fiscal Year 
Army 
Nevy 
Air Force 


Total. 


1955 Fiscal Year 
Army 
Navy 
Air Force 


ee 


1956 Fiscal Year 
Army 
Novy 
Air Force 


Total 


1957 Fiscal Year 
Army 
Navy 
Air Force 


Total . 
1958 Fiscal Year 

Army 

Navy 


Air Force 


Total 
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g Lybayn GROUND SUPPORT EQUIPMENT 


service proved . 
STOW-ABLE DUCT 


AIRATERRA . . . foremost designer and marketer of ground 
support equipment ... offers the finest in woven-type DACRON 
— DUCT... FIELD TESTED! 


Every section of AIRATERRA or ROYLYN DUCT 
is so marked ... and FULLY GUARANTEED. 


IEDIATE DELIVERY 


ORDER THESE PART NUMBERS 
6858 © 6808 © 6759 © 6999 © 6772 


UNIT LENGTHS TO 50 FT. 

GREATER FLEXIBILITY 

LIGHTER WEIGHT 

EASY STOWAGE 

ALL BONDED CONSTRUCTION 

LONGER LIFE 
+ ROYLYN SPECIFICATION RYY-12-004 
+ GUARANTEED ROYLYN QUALITY 


USE WITH ROYLYN 7643-48 AIR-START 
COUPLING with butterfly valve to prevent 
hose whipping .../T'S QUALIFIED! 


for PROVEN DUCT ALWAYS 
CONSULT AIRATERRA 


Increase the life of this duct even further 
with the replaceable Roylyn scuff jacket. 


Write direct to AIRATERRA for techpical information and prices. 


44 


USAF Contracts 


Following is a list of unclassified con 
tracts for $25,000 and over as released 
by U.S. Air Force contracting offices 

HEADQUARTERS, AIR FORCE OFFICE 
OF SCIENTIFIC RESEARCH, Air Re 
search and Development Command 
ington 25, D.C 

Regents of the University of California, 
Berkeley, Calif.. research on “Theoretica 
Physics of Elementary Particles,” (AF 49 
(638)-327), $39,600. 

Regents of the University of Michigan, 
Ann Arbor, Mich., research and reports t 
cerning “Study of Selective Factors in Cog- 
nition,” (AF 49(638)-367) 

Northwestern University, Evanston, |! 
research on “Kinetics of Metal Oxide Re 
actions,” (AF 48(638)-436), $88,582 

Institute for Advanced Study, Princet 
N. J.. studies in mathematical analysis, (AF 
49(638)-253), $88,000. 

Regents of the University of Wisconsin, 
Madison, Wis., research on “Studies on P 
Complex Precursors of Induced Enz} 
in Yeast,” (AF 49(638)-314), $29,604 

Princeton University, Princeton N 
“Applications of the Methods of Moder 
Topology,” (AF 49(638)-431), $76,506 

State Beard of Control, acting for ar 
behalf of Florida State Universit Ta 
hassee, Fla low energy (1-10 Me 
clear research, (AF 49(638) 

University ef Rochester, Rox 
“Theoretical Investigations 
of Imperfections on the Optics 
of Solids,” (AF 49(648)-432), $74,678 

AIR FORCE CAMBRIDGE RESEARCH 
CENTER, ARDC, Hanscom) Field, Mass 

Williamson Development Co., Inc., West 
Concord, Mass., research directed tow ] 
the development of instrumentation ar 
techniques for the study of transient optica 
phenomena associated with hydromagnet 
experiments (RFP-04578) AF 19(6 
4091, $29,737 

Regents of the University of New Mexico. 
Albuquerque, N. M research directed t 
ward the study of radio frequency emis 
sicns, (RFP-633308) AF 19(604)-2436) 
$30,182 

University of Chicage, Chicago, Il 
search concerning infrared atmosphe 
transmissions under haze conditions, (RFI 
06137), AF 19(604)-3909, $32,185. 

Polytechnic Institute of Brooklyn, Br 
lyn, N. Y., theoretical and exploratory 
perimental research in electro-magnetics 
networks and related solid state and plasma 
topics, (RFP 04533 and 04533A) AF 
(604)-4143, $225,000 

International Business Machines Corp 
Poughkeepsie, N. Y., design and ana s of 
high-speed computer circuits, (RFP 045 
AF19(604)-4152, $186,000 

General Electric Co.. Syracuse 
feasibility study of the f 
versal keying, (RFP 
4077, $47,953 services and fa ‘ 
tracking satellites (RFP 25030 
25030A), AF19(604)-4087), $26,993 

Lockheed Aircraft Corp., Palo Alto, Calif 
research for the study of the absorptior 
coefficients of hot gases for the analysis 
of nuclear fire bails and other high ten 
perature sources, (RFP 25486), AF19(604) 
3893, $37,988 

Coughlan Construction Co., Ine., Bost 
Mass., construction of telephone duct faci 
and rock excavation, (RFP IFB no. 19-604 
58-148), AF19(604)-4413, $27,046. 

Northeastern Construction Co., Inc., 
Framingham, Mass., repair of airfield pav- 
ing facilities, areas 1 through 6 and &§ and 
rock excavation, (IFB no. 19-604 68-98) 
AF19(604)-4412, $46,193 

Stanford Research Institute, Menlo Park 
Calif., research on radiation effects in mag 
netics and dieletrics, (RFP 25571), AF19- 
(604)-4141, $114,000 

Stavid Engineering, Inc., Plainfield, N 
research directed toward the installation 
testing and development of BADGE experi 
mental equipment, (RFP 632185), $200,858 

Melpar, Inc., Boston, Mass., research on 
anti-jam communications systems ising 
redundant transmission, (RFP 27757 and 
27757A), AF19(604)-4064, $41,760 
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SPACE ok 


Republic Launches Space Program 


Farmingdale, N. Y.—Republic Avia 
tion Corp. is now working with archi 
tects on the plans for its recently pro 
posed $14 million Engineering Research 
Center (AW Aug. 4, p. 33) and expects 
to begin construction sometime this 
fall, probably in October. 

Part of the company’s four-year $35 
million program of research and devel 
opment, which is aimed at getting Re- 
public established in the missile and 
space field, the new facility will house 
nine laboratories—six for research and 
development and three for the study of 
materials and processes. 

Space Environmental Development 


STORAGE 
7 


RADIATION UNIT \ 
\ 
\ 


/ 
SAGE 4'GH- VACUUM CHAMBER 


Re-entry Simulation 
Laboratory see be 


Laboratory and 
and Aerodynamic 
low) will be two of the more important 
units and will contain elaborate and 
expensive simulation equipment. One 
of the major pieces of equipment, for 
example, will be a high altitude test 
chamber large enough to accommodate 
a man. Republic is conferring with 
Litton Industries, which has built a 
large high-vacuum chamber capable of 
pressures down to 10° mm. mercury 
and, according to Republic, Litton is 
confident that its engineers will be able 
to construct a chamber capable of evac 
uation down to 10° mm. Hg 


. 
MICRO METEORITE S 


SPACE facility (left) will have a shaped-charge micrometeorite simulator. 
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REPUBLIC President Mundy Peale (left) 
and Vice President-Research and Develop 
Alexander Kartveli 


ment right) 


Re-entry unit (right) will have Mach 20 wind tunnel 
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Paul Montz, Hollywood's top cerial film director and crack-up artist. Champion-equipped, he's made $12 million mocking death. 


Paut Mantz’ world has been one of full- 


Another in a series On unusual aircraft operations— 
throttle scramble to do everything from 


and why the world’s top pilots, like all the the incredible to the sublime for the movie 


. , tee industry—often at the ends of the earth. 
world’s major airlines, use CHAMPION SPARK PLUGS. anita Ries. metieldail inn Cialiemnadte 
- : “most nearly indispensable man.”’ He’s 

Noted aviation authority reports on been hailed as one of aviation’s most 
singular “‘greats.”’ Film colony old-timers 

say the fact that he’s alive at 54 makes 


him an oddity. The precision master (avia- 
tion’s greybeards still call him “king of 
C Ul Z stunt men”) has made his name and 
fortune outwitting personal disaster for 


32 years. 


F Today Mantz is Hollywood's top aerial 

. film director. A flamboyant personality 

‘hi ] es in a habitat where flamboyance is the 
2 norm, Mantz remains the film capital's 


Mr. Fisher undisputed ace plane-crasher, museum- 

by HERB FISHER ol piece restorer, relic “‘stunt”’ flyer, aerial 
d . rity photographer—and is still introduced as 
the one-time personal owner of the 


Mantz crash-lands B 17 for 
Twelve O'Clock High’ 

only man ever to fly a 10- 
crew flying Fortress alone. 
“They didn't want to risk 
hurting anyone else,” he 
soys. He moanipuloted co- 
pilot controls vic steel weld- 
ing rods attached 


elics aren't flown for 
ns at o time—yet, with 


chief pilot, tells 

and Elmer Sasse 
(r ) of Sky Store, Champion 
representotive 








world’s seventh largest air force (485 war 
surplus planes he bought in 1947). 

He pilots the Paul Mantz Air Service 
from Orange County Airport, Santa Ana, 
Calif. Company motto: “We charter 
anything, any time, any place.” Off-beat 
service includes an airborne ambulance 
operation, a “Honeymoon Express”’ for 
Nevada-bound stars, and a global shuttle 
service for magnates. Rebuilding and 
maintenance of his 50-plane fleet—World 
War I relics to jets—goes on in three 
hangars covering 344 acres. 

“Spare” time, Mantz breaks inter- 
national records. He’s the only flyer to 
win the Bendix Trophy three times in a 
row. He holds several transcontinental 
speed records, plus the world’s record for 
46 consecutive outside loops in a stock 
plane—set 27 years ago. 

In other “spare”’ time, Mantz borate- 
bombs the Forest Service’s most unruly 
fires . . . runs the Flying Yachtsman 
restaurant on Catalina Island . . . and 
relaxes with wife and son at home— 
““home”’ being an ultra-swank ocean-going 
yacht equipped with radar, loran gear, 
automatic pilot and radio direction find- 
ers. (Mantz was one of the first instrument 
flyers, has lived by electronics since.) 

The Mantz world—from the incredible 
to the sublime .. . 

The sublime: Consider the Mantz- 
directed aerial photography in such Cine- 
rama extravaganzas as “Seven Wonders 
of the World” (a 5-month, 72,000-mile 
zigzag grind around the globe), ““America 
the Beautiful,” Zanuck’s new “Deluxe 
Tour” ... film spectaculars that made 
people the world over catch their breaths. 
The flying: “‘Hair-raising, at times,” 
Mantz tells me... 

Or those air thrillers like “Strategic 
Air Command.” For many grueling weeks 
Mantz chased behemoth USAF B-36’s 
in his B-25 camera plane to record this 
monumental sky drama. (During the war, 
Colonel Mantz trained and supervised 
combat camera crews in world-wide film- 
ing operations.) 

The incredible: Those World War I 


ye 
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Mantz pilots sister ship to Rickenbocker's famed World Wor ! 
Spad. All Mantz’ famous vintage o:rcraft ore Champion-fired 
for dependability 


Jerry and Yank aeroplanes seen first in 
““Men with Wings” and several times since 
—they’re Mantz-built or restored relics, 
and Mantz-flown. The Spirit of St. Louis 
in the recent Lindbergh movie by that 
name—a Mantz plane, flyable and authen- 
tic down to the last nut and bolt. The 
B-17 that cracked up in “Twelve O'Clock 
High.”” Mantz. 

In directing “Spirit of St. Louis” aerial 
sequences, incidentally, Mantz had to 
labor along in a B-25 camera plane with 
landing gear down, flaps fully extended 
and prop in low pitch. 

Remember the older films. The time 
Mantz brought movie-goers to their feet 
by diving a biplane into a hangar doorway 
and out the other side. Or the one where 
the goggled aviator bounced his aero- 
plane off a hangar roof. (Mantz lost his 
wheels on that one.) And those spectacu- 
lar crashes into bunches of trees—Mantz 
losing his wings and nearly his tail. No 
trick shots in those days: When plot 
called for a crash or worse, Mantz stood 
in for the stars. 

“For recreation, Herb? Well, I used to 
knock navigation lights off my buddies’ 
wingtips with my own wingtips. I never 
knew why I got such a kick out of that— 
I was paying for the lights.” 

Though he’s leaped from burning 
planes, had overzealous movie “powder 
men”’ set off dynamite too soon in “bomb- 
ing’’ sequences, and had his relics knocked 
apart in the air, this “living legend” has 
been injured but once. A broken collar- 


A Mantz world, conquered. Mantz shows Fisher where 8-25 camera plane filmed wonders of 
world. Mantz has directed aerial sequences in major flying pictures for 20 years, supplied crews, 


support circraft and vehicles, camera ships and vintage planes. 


DELUXE Tous 
Desitah ¥ Prosar WU? sob Feats Ta 


2o™ CENTURY-FOx SPECI 


bone. And this on the ground, when a 
crash-landed plane turned on him as he 
was running from it. 

“That's why I prefer ‘precision pilot 
to ‘stunt man,’”’ Mantz says. “It takes 
a hell of a lot more than guts or craziness 
to fly the impossible assignments the 
script-writers dream up—or to film what 
the money says to film. It takes calcula- 
tion, thinking, along with skill, sure 
and it takes the world’s best in parts and 
equipment and ground maintenance. I've 
swallowed a lot of raw heart up there, 
Herb, hoping my planes would make it. 

“I’ve flown on Champion Spark Plugs 
(1 use this as a prime example, since the 
ignition system is vital to the life and 
reliability of the engine) for 32 years. 

““Champions have proved their depend- 
ability for me al/ over the world, under all 


kinds of operating conditions, and in a 


truly unique variety of planes . . . every- 


Lindbergh was astounded when he sow « 

pre of St. L : v tz, who directed 
hompions the ent 
Hit severe weathe 


thing from my fleets of antiques to my 
camera planes. I Anow why all the world’s 
major airlines fly with Champions.” 

When man tries a first landing on the 
moon, Mantz will probably photograph 
it from a camera ship parked nearby. 


CHAMPION SPARK PLUG CO. 
TOLEDO 1, OHIO 


Montz roars in between two trees, losing wings and nearly 


tail, in Aiming of “When Willie Comes Marching Home.” 
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INSTRUMENT panel installed in anti-submarine warfare helicopter looks conventional, yet is coupled with a unique automatic flight con- 
trol arrangement and instrument information presentation derived under ANIP philosophy specifically for anti-submarine warfare mission. 


Navy Adapts Cockpit Display Knowledge 


By Richard Sweeney 


Johnsville, Pa.—While long range ob- 
jectives of highly integrated pilot dis- 
plays are pursued in the Army-Navy 
Instrument Program (ANIP), Navy 
seeks to use knowledge gained in the 
program to put interm advanced dis- 
plays into operational production alr 
craft as soon as possible. 

Aeronautical Instruments Laboratory 
»f Naval Air Development Center here 
has the task of readying these displays, 
and can follow three main paths to ac 
complish its mission: 
© Use knowledge from ANIP long range 
research which can be translated into 
production hardware within the time 
span allotted to develop a system for a 
particular forthcoming aircraft. 

e Initiate research efforts on its own in 
pecific areas where effort may well lead 
to hardware for which laboratory sees a 
need. 

e Direct development efforts of the 
many contractors involved toward one 
particular system which is aimed at a 
particular aircraft. 

Over-all ANIP efforts are in three 
areas—research, development and ap- 
plication. Defining the terms and cor- 
relating them as they apply to this 
program could yield this description- 
“Diligent inquiry in seeking facts, 
truths and principles about man’s re 
quirements im an aircraft environment, 
which can be mechanized and exhibited 
in a series of progressive steps, as sys 
tems, for employment in specific air- 
craft.” 

In the effort, prime research work is 
directed by Douglas Aircraft El Segundo 
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Division in fixed wing aircraft, bv Bell 
Helicopter Corp. in rotary wing air 
craft, and is monitored by Office of 
Naval Research 

Development work is monitored and 
tunded by Bureau of Aeronautics 
through its field activity—Aeronautical 
Instruments Laboratory of NADC. 

Applications effort, also monitored 
and funded by BuAer, works through 
specific airframe contractors. 

ANIP concept calls for showing pilot 
an analogy to visual (contact) flight to 
answer the prime questions: “What 
am I doing?” “How am I doing?” 
“What should I be doing?” 


ai 


HORIZONTAL situation display porti-n of 
DV-4 panel has airplane reference in center, 
illuminated pointer above and to right of 
airplane, giving aircraft position relative to 
destination. 


Vertical, flat transparent cathode ra‘ 
tube in front of pilot presents analog, 
to what he would see looking out wind 
screen while flying contact. Another 
cathode ray tube presentation on hon 
zontal plane in front of pilot makes use 
cf small airplane symbol and map to 
give analogy to what would be seen 
looking out bottom of plane at ground 
ihese elements are to answer what and 
how pilot is doing. 

Answer to what he should be doing 
is to be provided by a “pathway in the 
sky” to be presented on vertical tube 
Pilot flies to the path. 

Data for the over-all presentation is 
to be gathered by various sensors aboard 
the aircraft, and information from these 
sensors is passed along to a central data 
computer in the aircraft. Computer 
results go to an electronic signal gen 
erator which changes computer output 
into proper signals to generate the de- 
sired indication on the proper indicator 
Knotty problem in the program has 
been the signal generator. 


Electronic Signal Generator 
In April, Office of Naval Research 


announced existence of an electronic 
signal generator developed by Kaiser 
Aircraft & Electronics Division of Kaiser 
Corp., which will electronically present 
the pathway in the sky concept (AW 
April 28, p. 83). Development of this 
generator has been termed a significant 
" toward ANIP final goal. 

<aiser developed the unit with com- 
pany funds, under no contract, as a 
proprietary item. While the unit is 
very new, apparent capabilities indicate 
it may have an effect on several pilot 
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FIRST rotary wing development phase panel, DH-2, shows pilot displays basically similar to conventional panels, but sensing and informa 


tion presented is different. The DH-2 rotary wing effort has yielded operational equipment in the Sikorsky HSS-1N (AW 


To Aircraft 


display projects now in stages varying 
from proposal to flight test develop- 
mental hardware fabrication. 

Since ANIP work manifests itself in 
minany areas, a method of identifying 
work progress has been devised, which 
uses three symbols, two letters and a 
dash number. First letter is either “R” 
or “D” denoting research or develop- 
ment. Second letter is either “V” or 
“H” for fixed wing or rotary wing re- 
spectively. Dash number identifies the 
phase, with Army using odd numbers, 
Navy even. Thus, RV-1 would identify 
research, fixed wing, Army, first phase; 
DH-6 would specify development, ro- 
tary wing, Navy third phase. 


Current Efforts 


Current efforts in development area, 
including delineation of equipments 
representing three different phases 
which either are now or soon will be un- 
dergoing flight tests, were outlined in 
) paper by Louis Guarino, superin 
tendent, Design and Stabilization Di- 
vision, Aeronautical Instruments Lab- 
oratory 

Paper originally was delivered during 
losed session of ANIP symposium in 
Angeles last October (AW Oct 
34), and recently has been de- 
Equipments described by 
Guarino are Aeronautical Instruments 
Laboratory developmental units, un- 
related directly to flat tube equipment 
in flight test at Douglas E] Segundo, 
«hich is actually a research tool. 

Two fixed and one rotary wing ef- 
torts—DV-2, DV+4 and DH-2—were 
described in the paper. Another project 
touched on lightly was DV-10. The 


| os 
21, p. 
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PROGRAMMED anti-submarine warfare maneuver could be performed by the Sikorsky 
HSS-1N helicopter with instrumentation which is a product of the DH-2 phase of the 
Army-Navy Instrument Program. calls for over water 
while headed into wind, dunking sonar, proceeding to next point to repeat operation 


Maneuver hovering motionless 


DRAWING shows controls for the DV-4 installation. In this installation, automatic 


preprogramming for all flight modes is replaced by pilot manual inputs. The 
apparent difference between the DV-2 and DV-4 units is in attitude display 


greatest 








Kaiser Builds Signal Generator 


Oakland, Calif.—Recently announced clectronic signal generator developed by 
Kaiser Aircraft & Electronics Division of Kaiser Corp. today exists as one prototype 
model. However, company says, design is such that unit's capabilities can be 
expanded to meet any presently envisioned requirement, given proper funding and 
support. 

Company has this to say about the generator which, although it was developed 
as a proprietary item, supplies the previously missing link in Army-Navy Instrument 
Program system chain of sensors—computer—signal generator—pilot display: 

It will provide simplified, absolute spatial orientation to pilots under any weather 
conditions. It is flexible, adaptable to all types of aircraft. It can provide both 
immediate and short term (5 sec. to 1 min.) information which pilot needs. It 
provides for forward, backward (as in helicopter flight), lateral and vertical motion. 
It can accept inputs in form of voltage or shaft rotation, from any computer which 
presently is indicated in ANIP effort, and will be able to process any data these 
computers might furnish. 

It can accept inputs from today’s navigation aids such as VOR, ILS, even low 
frequency beams, with proper adaptation. It can accept inputs from today’s vertical 
and directional gyros as well as from referemce gyro systems, inertial stable plattorms. 
It has flexibility in the type of illustration it can present to represent earth, sky, 
other data which would be shown in this display. 

Kaiser says that within one year’s time, again given proper funding and support, 
generator’s status would be: 
© Completely transistorized unit. 


© Flying in high performance aircraft. 


other elements used in ANIP display. 





© Package of less than 1,000 cu. in., a 50% reduction from current size. 
@ Weight of from 2 to 3 Ib., a 50% reduction from current weight. 
© Capability of providing pilot with reliable analogy of real world. 


Although degree of complication of the information to be processed would effect 
development time cycle, company says it feels generator can keep pace with all 








DV-2 and DV4 equipments were 
purely stepping stones in hardware, 
with specifications decided as being 
within bounds of realistic accomplish- 
ment within time interval allotted. 

The DH-2 rotary wing effort has 
yielded operational equipment in 
the HSS-] helicopter, an anti-submarine 
warfare machine. 

DV-2 involved modifying current in- 
struments to yield a display on ANIP 
principles.. Initiated in November, 
1956, project had a time interval of 
approximately one year, was to satisfy 
requirements of a high visibility day 
tighter with ground controlled inter- 
cept capabilities. Equipment was to be 
evaluated in a T2V-1 aircraft. 

First step was tabulating mission re- 
quirements, and situation and com- 
mand information pilot needs were out- 
lined for normal and intercept modes. 
In this, status and situation informa- 
tion were combined. Basic T2V-1 
equipment was analyzed for human en- 
gineering aspects. 


Track Control 

Flight direction and command ele- 
ment of system was based on fact that 
any aircraft flight path is determined by 
its vertical and horizontal tracks with 
respect to a reference, such as earth. 
Control of these tracks to achieve a 
desired path is a function of speed, 
therefore, course, speed and _ vertical 
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speed are only commands required for 
all flight modes. 

Real problem of flight command, the 
paper states, lies in establishing the de- 
sired path and determining optimum 
method of achieving it within struc 
tural and power limits of airframe. Air- 
frame dynamics under all flight condi- 


tions, V-n diagram (plot of velocity and 
accelerations with curve indicating air- 
craft’s structural limitations) at all alti 
tudes and speeds become integral part 
of flight director and command system 
These flight director requirements thus 
formed the design objectives of the 
central computer. 

Computer involved is termed “Auto 
matic Integrated Director Equipment,” 
or AIDE computer, and its most im 
portant function is computing flight 
director information. 

Ideally, Guarino says, it should be 
able to compute flight director informa 
tion from continuous and automatic 
programming, but such a computer 
does not as yet exist for airborne appli 
cations. For DV-2 work, compromuis¢ 
was effected whereby pilot manually 
inserts parameters of existing flight con 
ditions in place of automatic program- 
ming, after which computer arrives at 
desired flightpath. 

Programming is 
quickening, unburdening and 
mand translation techniques developed 
for this phase from earlier studies con 
ducted by Naval Research Laboratory 
These programmed signals are then 
monitored by a mechanization of the 
V-n envelope so that optimum speed 
is continuously commanded, yet struc 
tural limits of airframe are never per- 
mitted to be exceeded. Programming 
is accomplished from a console 

Computer used for this phase is, 
Guarino says, effectively a three-dimen 
sional dead reckoning navigational type 
computer providing for position and 
wind correction when plane is negr a 
Tacan station. GCI or vectoring in- 
formation is used in lieu when aircraft 


accomplished by 


com 


DV-2 PANEL, which looks like today’s panels yet gets its information from Army-Navy 
Instrument Program philosophy sensors and runs them through a computer, is devoid of 
duplication of gages or functions. Lower right gages are standbys for emergency operation. 
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Checks heat on the Snark! 











Harrison aircraft oil coolers— 
another quality product of 
General Motors research in 
the field of thermodynamics. 


Quality qualifies Harrison 
for the rugged job of cooling 
Northrop guided missile! 


The Snark blasts off in an inferno of heat—but Harrison keeps 
temperatures down to earth. With a trans-oceanic range. effective 





heat control over the engine oil is a must for this spectacular pilotless 
bomber. And Harrison heat exchangers were selected to do the job. 
Harrison’s 47 years’ experience in the heat transfer field delivers a top- 
quality product that’s rugged and reliable —designed by General Motors 


engineers to assure dependable performance under the most severe operating 






conditions. That’s why you'll find Harrison heat exchangers on so many 
of America’s first-line weapons of defense on land. at sea, and in the 
air. If you have a cooling problem, look to Harrison for the answer. 
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U.S. MISSILES: 1958 


These mighty missiles now in production are 
an inspiring glimpse of America’s strength 
for peace. Credit for the herculean task in 
research, development, and coordination of 
hundreds of contributing firms belongs to the 
prime contractor listed under each missile 

Incredible as missile development has 
been, it will soon be eclipsed by the most 
exciting era in history—manned space travel. 


Hydraulic power packs set new Cooling units maintain safe 
high standards for reliable per avionic operating temperatures 
formance, yet are small and even in the 800°F. environment 
lightweight. present at five times the speed 


of sound 


Prints of this 


Eastern has played a est rt in opening 
r . 
tomorrow's frontier by advancing new 
in miniature high-speed hydraulic 
systems. Compact design concepts 
Eastern-pioneered components protect guid 
r € 

ance assemblies from temperature, pressure 
moisture, and dust 

Eastern welcomes the challenge of ad 
vanced requirements in design, and manu 


facturing responsibili n these specialties 


Refrigeration-type cooling units Pressurization-dehydration units 
allow se-limit contr , 2 nt ed 
f extreme range of ar pressurized air t missile ele 


regaroa Dpiy pre ery ry 


es 


bient temperatures tror systems 


color illustration, without adverti > copy 


and suitable for framing available upon request 


_ Write on 


, , 
company ietterhead 


j 


pioneer of the thermal frontier 


EASTERN INDUSTRIES, INC. 


100 SKIFF STREET + HAMDEN, CONNECTICUT 























is used in intercept mode. Three di- 
mensional information is continuously 
computed and stored when aircraft is 
in GCI or vector mode, for use as 
required. 

Several sensors are introduced in 
DV-2. Central gyro reference system, 
central air data system are basically 
new, and pressure ratio transducer is 
applied to aircraft as a status informa- 
tion generator, and for the intercept, 
the AN/USC-2 Discrete Address Sys- 
tem is made a part of the system. 

While the instrument panel result- 
ing from this methodology does not 
show a radical departure from today’s 
display, it is void of duplication, pre- 
serves the “three answer” objective of 
the research effort using presently avail- 
able equipment. 


Spatial Orientation 


Spatial orientation is displayed in 
conventional marmner, and cross point- 
ers command the direction to be fol- 
Icwed. Position with respect to destina- 
tion or target is shown on central 
display as distance and bearing. Time to 
go to destination or target is shown as 
a counter. Below display is a row of 
instruments which are’ self-contained 
standby gages, could remain covered 
cxcept in emergency conditions. 

DV-2 panel now is being installed in 
r'2V-1, with flights expected to start in 
August. 

Reasons the DV-2 step was taken, 
since it provides little essential differ- 
ence in what pilot sees, is that equip- 
ment behind the panel needs develop- 
ment as much as what the pilot sees, 
Guarino points out, and ironing out 
problems takes time, needs to be solved 
in flying hardware as well as in theory 
and on paper. 

In addition, systems engineering ap- 
proach was new to this application, 
needed to be tried, the results tested, 
before the basic philosophy became a 
keystone for future work. Otherwise, 
an undetected flaw might show up in 
several steps in the future, throwing 
entire previous work out of focus until 
error was discovered and proper remedy 
applied. 

With DV-2 well under way, DV-4 
was initiated in March, 1957. 


All-Weather Interceptor 


Requirements were for all-weather 
interceptor, including vectoring, GCI, 
Low Altitude Bombing System (LABS), 
and airborne intercept. Fuel manage- 
ment was to be included in this effort 
Approximately a one year time limit 
was applied to this effort. 

DV-2 basics have been relatively well 
proved out, they were used as starting 
point for DV-4 work. 

It was indicated that the following 
could be incorporated into this display 
e Airborne intercept radar could be 
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DV-4 CONTROL PANEL as it would appear in an operational airplane is shown in a mockup. 


integrated into the system at the lock-on 
point. 

© Flight range and endurance data could 
be presented all along the mission pro 
file so that point of return could be 
determined. 
¢©A computer known as LABSAC 
which essentially removes necessity for 
an identification point could be in 
cluded in the system. 

e Expanded navigation capability based 
on great circle computation, and not 
limited by any latitude restrictions, was 
added 

Computer, based on these require 
ments, was to stav at same 25 Ib. weight 
and 4 cu. ft. volume as had been ob 
tained for the DV-2. It was to be op 
erated from a console again with pilot 
manual inputs in place for the not-vet- 
available complete automatic program- 
ming. 

Largest apparent difference between 
DV-2 and DV-4 units is in attitude 
display, with contact analogy develop 
ment undertaken for DV-4 on two ap- 
proaches. 

One approach was electronic display 
generator for cathode ray tube presenta 
tion, the other was electro-mechanical 
At time DV-4 was undertaken, it was 
determined that an electro-mechanical 
unit could be fabricated within the time 
limit, would be electrically and mechan 
ically interchangeable with the central 
display in the DV-2 panel. 

Kaiser signal generator was unknown 
at this time, and indications were that 


this tvpe display would involve weight 
and volume penalties which wet 
worth tolerating, so electro-mechan: 
system was chosen 

Electro-mechanical display has gric 
lines, with apex moving toward pilot 
a function of ground speed, apex m 
ing laterally as function of turn rat 
and cloud mass pictured above horizon 
to add more motion effect when turn 
ing. 

Flight director display is in form of 
plank, superimposed over other attitude 
information, as closest approach 

path in the sky” concept 


Relative Position 


Horizontal situation display present 
to pilot his position r lative to a dest 
nation or target, with the object: 
shown as an illuminated reticle, vieldin 
qualitative position information. | 


cise bearing can be read against 


netic heading ring or perimeter of 
play, while distance in miles an 


in minutes to destination can b 


out on counters 4 scale chan 
provided for the display 
DV-4 installation is being 


plished in a Grumman F9F-ST. A « 


} 


plicated radar installation is bein 


complished, and plane is perh 
months from flight test 


As in the DV-2 mputer is ke 


dynamics of parti ular airframe, D\ 
for T2V-1 and DV-4 for F9F-ST 
Both computers could easily be rep 
crammed for anv other airfran ly 



























RELIABLE 


QUALIFICATION TESTING 


OF YOUR PRODUCTS 


ADEL is equipped to handle 
your environmental testing 
requirements to many specifica- 
tions, including MIL-E-5272. 


Benefit by ADEL’s unmatched 
experience, engineering skill, 
technical background and 
modern facilities. 


Partial view of environmental 
testing facility 


Write to Research 
Department for free 
copy of Brochure 
QUALIFICATION 
TESTING 


PRECISION 
PRODUCTS 


A DIVISION OF GENERAL METALS CORPORATION 
BURBANK, CALIFORNIA 
DISTRICT OFFICES: MINEOLA « DAYTON * WICHITA + 





DESIGNERS, DEVELOPERS, MANUFACTURERS AND TESTERS 
OF AIRCRAFT AND MISSILE HYDRAULIC, PNEUMATIC, FUEL, 
MECHANICAL AND ELECTRICAL EQUIPMENT + + «© «© «© « « 
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ATTITUDE display portion of DV-4 instru- 
ment panel uses plank to symbolize “path 


in the sky” concept, moving grid lines to 
symbolize ground speed, and variation of 
apex of grid to indicate turning. Unit is 
electro-mechanical. 


both cases, use of the new equipments 
reduces gross weight of the aircraft, ac 
cording to Guarino, leading to better 
airframe characteristics. 

Following DV-4, next step will prob- 
ably be designated DV-10, and mission 
will be a low-level attack-type. Here, the 
paper states, a great deal will depend on 
airborne equipment carried and _ its 
method of presentation. The value of 
this aircraft must be judged by ade- 
quacy of the pilot’s environment. 

To get best results, situation, com- 
mand and aircraft status will be carried 
forward (although Kaiser generator al- 
most certainly will make electronic sig- 
nal system usable instead of electro- 
mechanical). New sensors appropriate 
{or this particular mission will be added. 
New sensors will include a terrain clear- 
ance radar and a track-while-scan radar 
Computer will further integrate the 
sensors and compute flight path from a 
programmer which considers all the 
SenSOTS. 

Investigated and found feasible for 
DV-10 are: 

e Addition of a servo system activated 
from flight path signals to provide com- 
plete automatic flight throughout all 
attitudes, speeds and altitudes, with full 
monitoring from structural and power 
viewpoints. 

e Computation of flight path from ter- 
rain clearance radar in accordance with 
predetermined instructions (preprogram- 
ming). 

e Use of signals from track-while-scan 
radar to program path according to 
either strongest target, nearest target or 
most feasible target. 

DV-10 work wili bring forth equip- 
ment which would be of the level re- 
quired for the proposed Douglas A+D 
production cockpit (AW Dec. 30, p. 
Sb)" Should there be a direct rerouting 
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of the DV-10 equipment into the A4D 
program, designation would be AV-10, 
indicating application, fixed wing, Navy, 
fifth phase. In the AV-10 phase, the 
program would be carried through flight 
test and evaluation of the equipment 
for fulfilling mission requirement in 
A4D. Following this, ANIP designation 
would disappear, and project would be- 
come purely a production matter like 
the rest of the airplane, its systems and 
components. 

However, it is emphasized that there 
is no direct link between the DV-10 
and A4D proposal at the moment. 

Considering the mission, it is more 
likely that a cockpit based on DV-10, 
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For more information 
write for “Profile.” 


1ircraft quality” 


affect the capacity and quality of the spray. 


there can be no guesswork as to volume, at 


personnel, using 


| DELAYAN = — 


WEST DES MOINES, 


with electronic path im the sky, will be 
proposed by AIL for the forthcoming 
Grumman low level attack plane, al 
though there has been no oft cial indi- 
cation of this step. 

Should DV-10 be rerouted toward a 
production airplane, the cathode ra 
tube presentation as in the A4D pro 
posal most probably would be used, 
which is a conventional shaped tube 
rather than flat and transparent. 

Also, indications are presently that 
while the path-in-the-sky could be used 
tn present speed commands, the DV-10 
changeover would probably use a con 
ventional-appearing Mach-airspeed gage 
but with readouts in computed stat« 


Let’s get together and 
really make your plane or 


rocket go... 


|| W-H-0-0-S-H 


. The Delavan Engineering Organization offers vou 
a fund of-design and deve lopme nt experience 


on fuel injectors that is unparalleled in the industry. 


2. Delavan Has The Personnel and Facilities 


precision work. In most fuel injectors, 


the tiniest dimensional variation or hairline scratch will 


Thus, surface 


finishes and dimensional tolerances in the most minute 
part of each nozzle are held to standards seldom required for 
small, intricate parts. Holding these tolerances is a 


Delavan specialty. 


3. Delavan Quality Control — Since the entire 
purpose of a fuel injector is to deliver a “controlled spray,” 


gle or 
quality of spray produced. Highly trained 
specialized test equipment, 
assure near-pe rfect uniformity among 


yroduction-run parts. 
I ay 


IOWA 
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COMMAND 


The Business of 


Versatile Helicopters... 


HILLER AIRCRAFT {| 


PALO ALTO, CALIFORNIA 4 











One of the primary objectives of the Army's growing aviation program is 
to execute its many aerial missions with the fewest possible 

aircraft types. The necessity of this consolidation in terms of logistics and 
over-all economy is underlined by the continual increase in 

the number of missions to be tackled on the nuclear battlefield. 


The Army's H-23D “Raven” meets that multi-mission requirement 

in the light helicopter category. Its versatility is attained by a performance, 
a load and space capacity, and a ruggedness to perform its 

tasks without compromises or limitations. 


Hiller has now applied a new 305 hp engine to the basic 

H-23D ship. The resulting 12E aircraft —the most 

powerful in the two to four place class —is prepared to capture a 
whole new order of missions, many of them not previously 
considered within the realm of light helicopters. 
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Making major 
breakthroughs in brazing 
stainless sandwich 


Two radically new process developments by 
Temco Engineering may well revolutionize 
the entire concept of fabricating stainiess 
steel honeycomb structures. One is ‘‘Tem- 
combing,"' Temco’s continuous process of 
stainless sandwich fabrication. The other is 
a simplified ‘‘Two-Phase’’ method for braz- 
ing stainless honeycomb structures. Patents 
now are being applied for on both of these 
processes. 


Conventional, time-consuming batch braz- 
ing methods seem primitive compared with 
Temcombing. Panels of virtually unlimited 
size now are feasible in place of small, 
batch-made panels, thus reducing weight 
and critical tolerance errors. After lay-up, 
finished Temcomb panels can be turned 
out at rates up to 18 inches per minute, 
and at considerably /Jower costs than by 
batch methods. 


Temco’s exclusive Two-Phase resistance 
brazing method eliminates the need for 
furnace operations. For complex shapes, 
the Two-Phase process is the fastest and 
most advanced developed to date. 





Advanced weapons systems, probing beyond 
Mach 3, demand whole new domains of 
materials and reliability. Temco engineering 
capabilities are meeting these demands 
with new developments and fabrication 
techniques in stainless steel, titanium, and 
other high-temperature materials. Pioneer- 
ing in design, tooling and production for 
tomorrow's spacecraft industry is part of 
Temco’s complete systems capabilities — 
all ready to meet your challenge. 











rather than raw information. A con- 
ventional-appearing altimeter would 
most probably be used. Engine gages 
would be conventional, and standby 
cmergency gages covered. 

Horizontal situation display would 
probably be the fixed airplane-moving 
inap type, with a range circle incorpor- 
ated and digital readouts also provided 

Illustrative of immediate payoffs, 
Guarino’s paper outlined work done 
with HSS-1 helicopter, anti-submarine 
warfare craft. In accomplishing mission, 
pilot performs maneuvers comparable 
tc a fixed wing ILS or GCA every 6 
min. for a 4 hr. period 

Undertaken as DH-2, the develop- 
ment effort outlined requirements, 1n- 
tegrated systems and developed an au- 
tomatically programmed maneuver 
Maneuver calls for hovering, motion- 
less with respect to water, at present 
iltitude of 20 to 50 ft. while headed 
into wind, and dunk the sonar, then 
proceed to next point and repeat the 
operation 

Computer-programmer developed for 
the mission, called Helicopter Inte- 
grated Director Equipment (HIDE), 
has provisions for long range navigation 
to target area, localized navigation in 
target area. It utilizes dead reckoning 
navigation techniques with Doppler 
correction for wind and preselection of 
dunking points, cruise altitude, cruise 
speeds and vertical speed rates. It com- 
putes flight path and issues director 
command signals for cyclic and collec- 
tive control of aircraft 

Unit serves both flight director and 
1utomatic controls 

In automatic controls, the damping 
mode is separated from attitude stabili 
zation mode so that damping or stabil 
ity augmentation is integral with basic 
control system, and attitude stabiliza- 
tion is superimposed in parallel to the 
control through a unique control stick 
steering arrangement. With this, pilot 
can override the system without any 
wwpreciable change in feel. This applies 
to cvclic as well as collective control 
Engine speed also is governed auto 
matically and can be overridden by 
manual, throttle action 

Although not the configuration « 
the DH-2 pilot displav panel. the in 
stallation based on DH-2 has caused 
ircraft to be designated HSS-1N 

DH-2 panel itself provides complete 
instrumentation for pilot and copilot, 
ind while presentations appear basicall\ 
conventional, they are, like the DV-2, 
1 basis from which future work can 


f 


proceed 

An additional part of the ANIP 
program, a technique for measuring and 
evaluating human performance in ait 
craft has been developed, and equip 
ment will be installed and used in the 
DV-2 flight test program 
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Steel rings are important components of missiles, 
rockets, aircraft and engines—and here only the 
best are acceptable. “Seconds” won’t do! 


Edgewater prides itself on the dependable high 
quality of its rings. Weldless rings are rolled from 
solid blocks of steel by a process which produces 
fine-grain, uniform metal texture. Simple or com- 
plex ring sections are formed to close tolerances, 
thus reducing machining and scrap-loss. Ring 
diameters are 5 to 145 inches. 





We will be glad to send you our descriptive 
bulletin. 


Edgewater Steel Company 


P. O. Box 478 «¢ Pittsburgh 30, Penna. 


Chance Vought Regulus I guided missile launcher—designed and built by Fruehauf. 


Fruehauf Ingenuity Illustrated 
In Many Ground Handling Units! 





The range of Fruehauf design and manufacturing involves 
participation in the following major projects: 


NIKE AJAX BOMARC 
NIKE HERCULES ATLAS 
GENIE TITAN 
REDSTONE CORPORAL 
BLUE GOOSE HAWK 
THOR POLARIS 
REGULUS I & II SERGEANT 
MATADOR JUPITER 


Consult Fruehauf for complete research, development, design, 
and construction facilities for any ground handling problem 
concerning missiles, guidance shelters, or weapons systems. 


FRUEHAUF 


as Gane DIVISION 
mS a 


10942 Harper Avenve, Detroit 32, Michigan 
5137 South Boyle, Los Angeles 58, California 








LF.F/TACAN — 


UHF DATA LINK 
ANTENNA 
SYSTEM 


INTEGRATED antenna systems automatically select topside or belly antenna which provides optimum signal at the moment, also 
enable Tacan and IFF equipment to share a common pair of antennas and UHF and data link to share another pair, 


Airborne Avionics Share Antenna System 


Los Angeles—Antenna systems which With two antennas, the danger of antenna at a rate of 20 cycles pes eC 
provide more reliable communication, shadowing is reduced but another prob- ond. The dwell-time in either po 
navigation and identification signals lem arises: which antenna should be is sufficient for the aircraft to re 
with only half as many aircraft anten connected to the reeciver-transmitter at IFF interrogation and to make rey 
nas as previously, are now being pro- any instant and when should the ; ’ 
duced here by Electronic Specialty Co. choice of antennas be changed. Sys Lobing Switch 
tor use on all Century Series aircraft tems which Electronic Specialty pro Lobing switch developed by EI 
One antenna system is used with Tacan duces are designed to automatically tronic Specialty employs splash lub: 
ind IFF (identification friend or foe) sclve this problem cution of contacts and bearings 
transponder; the other serves an air By means of two diplexer filters, it vide long, reliable service 
borne communications receiver, trans- is possible to operate both IFF and requires the switch 


mitter and data link system. lacan equipment from a single pair life test, o1 
= ey of antennas (topside and belly) sinc« failure 
Shadowing both equipments operate in the 1,000 A signal-secking arrangement 

In recent years aircraft have em me. band ploved for selection of the 5 oe 
ploved two antennas, one mounted To assure that ground-based IF! ntenna for Tacan operation cling 
itop the fuselage or tail, the other in interrogation will obtain a prompt switch transfers the Tacam receiver bach 
the belly, to get around the problem of reply from the airplane’s IF trans- and forth between the same pair of 
‘shadowing.” Shadowing occurs when ponder regardless of aircraft attitude, antennas used for IFF (isolated through 
1 portion of the airplane is interposed the system employs a lobing switch diplexer filters) at rate of 70 cycles px 
between antenna and the ground sta- which alternately connects the trans- munute. Selector picks the antenna with 
tion as frequently happens during air- ponder to the belly antenna, then to the the strongest RF signal and stoy 
craft maneuvers. topside antenna, then back to the belly _ cycling. 
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BLOCK diagram of Tacan/IFF antenna system is at left; UHF/data link system at right. Systems reduce number of antennas. 
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When the RF signal drops below the 
pre-set value, the selector switches to 
the other antenna. 

If no signal is available there, cycling 
continues until an adequate signal is 
obtained. During the cycling operation, 
the cockpit azimuth indicator is auto- 
matically disabled to prevent its giving 
an erratic bearing indication. 


UHF Communications 


Similar arrangement is used for 
UHF communications set and data 
link operation, but a different pair of 
antennas is employed because of the 
different frequency band. Automatic 
cycling operation stops when one of 
the two antennas provides sufficient 
RF signal to actuate the receiver 
squelch circuit relay. When the signal 
drops below the pre-set threshold, 
cycling automatically starts 

If the pilot wishes to make a voice 
transmission while the cycling operation 
is under way, indicating lack of suff- 
cient RF signal from either antenna, 
the Electronic Specialty system “‘re- 
members” which antenna provided the 
last usable signal and automatically 
connects the transmitter to this antenna 
when the pilot pushes his microphone 
button. 

Data link equipment has its own 
evcling switch and antenna selector, 
designed to seek the optimum signal 
antenna independently of the UHI 
communications antenna selector. Both 
can share the same antenna or operate 





F-27 Gear Control 


Integrated landing gear control used in Fair- 
child F-27 includes individual gear up-down 
indicators, wheel shaped control handle 
which is held in down position by solenoid 
until weight is lifted from landing gear to 
prevent inadvertent retraction on the 
ground. Warning light can be checked by 
pilot when desired. Entire panel is internally 
lighted in accordance with MIL-P-7788. 
Device is made by Avionic Products Engi- 
neering Corp., Dover, N. J. 
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Pioneer-Central, acknowledged fuel 
flow systems headquarters for com- 
mercial and military aircraft of every 
description, has broadened its line 
to include private and executive type 
airplanes as well. 

Now, a Bendix fuel flow system on 
your private or executive twin can 
help you control fuel consumption 
with the same precision as a jet or 
commercial transport pilot. Divi- 
dends in fuel economy, greater engine 
efficiency, lower over-all costs and 
longer range are made possible. 


Two new models for lower rates of 
flow 


are available. Indicator 


fuel 


One of the 
indicators available 
for 30 to 300 
p.p.h. systems 





Pioneer-Central Division 


DAVENPORT, IOWA 


now builds flow meters for every 





BUSINESS 


Lh > 











capacity 


ranges from 30 to 300 pounds per 
hour for private types—from 50 to 
500 per hour for executive twins. In 
appearance and accuracy they are 
identical to their “big brother’’ coun- 
terparts. 

Let a Pioneer-Central fuel flow 
meter take the out of your 
plane’s cruise control. See your Ben- 
dix distributor today. Write for 
publication No. 57-241. PIONEER- 
CENTRAL DIVISION, BENDIX AVIATION 
CORPORATION, DAVENPORT, IOWA 


West Coast Office: 117 E. Providencia, Burbank, Colif 
Export Soles & Service: Bendix international Division 
205 E. 42nd St., New York 17, N. Y 
Canadian Affiliate: Aviation Electric, Ltd 
200 Lovrentien Bivd., Montreal, Quebex 


guess 


Tronsmitter 
for 30 to 300 
P.p.h. systems 
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Dr. Baller has been engaged in a wide variety of 
advanced engineering projects for 18 years. At 
General Mills he directs and coordinates ac- 
tivities of an excellent staff of unusually capable 
engineers. Dr. Baller is one more reason our 
customers say,"AtGeneral Mills, wegetresults.” 
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In Engineering—meet a man who gets results 


Painting pictures, designing missile systems... 
creativity typifies the General Mills engineer 


Meet Dr: Howard Baller, art collector, amateur painter, and Director of Engineering 
at the Mechanical Division of General Mills. At the office or at the easel, creativity is the 
mark of his endeavor. 

This same creativity is the distinguishing feature of the well equipped, highly talented 
engineering department he directs. It is seen in every staff member—reflected in every one 
of their projects, some of which include... 


SYSTEMS SUBSYSTEMS 


Airborne Early Warning inertial Guidance and Navigation 
Missile Special Purpose Electro-mechanical 
Geodetic and Survey Analogue Computers 

Ground Support Equipment Special Purpose Digital Computers 
Naval Ordnance Microwave Radar and Beacons 
Space Vehicle Guidance Fuzing and Arming Devices 


We team creative engineering with intensive research and fine precision manufacturing 
to serve the nation’s most exacting customers. We'd like to serve you. 


MECHANICAL DIVISION 


1620 Centra! Avenue « Minneapolis 13, Minnesota 


Intensive Research ¢ Creative Engineering * Precision Manufacturing 














AMB Contracts 


Washington—Airways Modernization Board obligated over 99% of the $15.1 million 
appropriated for its activities during first year of its existence, launching total of 24 equip- 
ment development programs and studies. List of AMB programs now wnder way, 








assigned contractors or government ag i and nts of the contracts follows: 
CONTRACTOR PROGRAM AMOUNT 
Airborne Instruments Labora- Analysis of air traffic in the New York $149,000 
tory, Inc. terminal crea 
The Franklin Institute of the Operations analysis of air traffic demands 59,000 
State of Pennsylvania and delays in the New York ARTCC area 
H Sci R ch Inc. Evaluate and report on human engineer- 40,000 
ing applicable to airport lighting and 
marking systems 
United Research Inc. Method for determining economic valve 44,000 
of AMB program with application to 
landing system program 
University of California investigating and establishing configur- 66 , 000 
ation of high-speed exit taxiways from 
runways 
Airborne Instruments “Quick reaction” engineering and scien- 33,000 
Leboratory, Inc. tific professional services 
Aircraft Armaments, Inc. Simulator for use with GPL data pro- 1,878,000 
cessing and display system 
Cornell Aeronavtical Laboratorys “Quick reaction” engineering and scien- 23,000 
Inc. tific professional services 
The Franklin Institute of the State “Quick reaction” engineering and scien- 17,008 
of Pennsylvania tific professional services 
International Business Machines Fast-time simulation and statistical data 57,000 
Corp. 
General Precision Laboratory, ATC data processing central 8,245,000 
Inc. 
Radio Corporation of America Experimental automatic ground air 1,401, 000 
ground communication system 
Airborne Instruments Experimental use of hyperbolic navi- 163,000 
Leboratory, Inc. gation system for helicopter 
Bell Helicopter Corp. Modification of H-13H helicopter with 48,000 
special instrumentation and flight train- 
ing of AMB personnel 
Bendix Aviation Corp., Rental of Bendix-Decca navigation sys- 175,000 
Pacific Division tem for experimental helicopter oper- 
ations 
Mills, Petticord and Mills Survey, evaluate and report on sites for 9,000 
AMB's proposed research center 
Mills, Petticord and Mills Preparation of plans and specifications $133,000 
for construction of 2,000 extension to 
runway 13-31 at NAFEC 
New York Airways, Inc. Te fly and report on performance of 82,000 
Bendix-Decca airborne navigational 
equipment 
Total Private contractors 12, 622, 000 
Department of Commerce, Civil Miscellaneous projects for the Director- $1,139,000 
Aeronautics Administration, ates of Systems Analysis and Develop- 
Technical Development Center ment 
Department of the Navy, Chief Human factors work in problems of ATC 40,000 
of Nava! Research 
Departmen! of the Air Force Establish design parameters for landing 15,000 
control set 
Department of the Navy, Bureav Miscellaneous projects for the Develop- 345,000 
of Aeronautics ment Directorate 
Department of the Navy, Bureay Modify beacon interrogators and develop 65,000 
of Ships beacon video test equipment 
Department of Commerce, Operate weather service at NAFEC 9,000 
Weather Bureau 
Total—-Other Government Agencies. ... .. «2. 6 6 cece ene nnee 1,613,0)0 
IG ns in. 64 are ond oon eke 54 60h hp eens te ce eeheseeees 14,235,000 
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AND CONFERENCE 


SHRINE EXPOSITION HALL 
LOS ANGELES, SEPT. 29-OCT. 3 
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For more information, write: 
AMERICAN SOCIETY OF TOOL ENGINEERS 
10700 PURITAN AVE. 
DETROIT 38, MICH. 
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ELECTRO- 


SPECIAL ACTUATORS 


MECHANICS 





BY 


~beacitre 


GENEVA-LOC* ACTUATORS 


Whether you want actuation for throttle adjustment, 
propeller synchronization, sequence timing of high 
vibration valve control, Bendix-Pacific Electro- 
Mechanical products offer the reliability so essen- 
NAVIGATION LIGHT FLASHERS _ tes ee RSS 
Quality and ‘reliability tia vital to proper fuaction- 

ing; and tow cost actuating systems no longer can 
be measured by the initial purchase ‘price alone. 
Maintenance expense and dependable service life 
are equally important to true economy. 





The quality built into Bendix-Pacific Eiectro- 
Mechanica! products is illustrated by the fact... 
that only the famous Geneva-Loc* Actuators give 
positive locked mechanical positioning .. . and 
that 65% of Bendix-Pacific’s current Electro- 
Mechanical production is scheduled for jet engines, 
turbo propellers, |.C.B.M.’s and drones where reli- 
ability is essential and environment adverse. 





MINIATURE ROTARY ACTUATOR 


For maximum reliability and overall economy, con- 
sult your Bendix-Pacific sales engineer prior to 
finalization of your specification requirements. 


"Benet? Facitic 





DEICER TIMERS 





NORTH HOLLYWOOD. CALIFORNIA 


Srhipepert, Cone. ° See eet Soe. 
iT 
Washington B.C ian thee Bg es 





RESET SEQUENCING TIMERS "Trade Mark Reg. U.S. Pat. Off, 





from different anicanas. depending 
upon the particular situation. However, 
at such times as the pilot is using his 
UHF transmitter, the data link set is 
automatically connected to the othe: 
antenna to provide at least minimum 
service, rather than disabling the data 
link transmission duration 

The single-pole double-throw 
(SPDT) coaxial antenna switch, de 
veloped by Electronic Specialty, weighs 
only 5 oz., has a switching time of 1| 
milliseconds. The two solenoids used 
each draw 0.3 amp. at 28 v.d.c 

The IFF/Tacan diplexer filters each 
weigh 14 Ib. and measure 4 x 34 x 2 in., 
considerably smaller than former 
equivalents, according to the compan 
Electronic Specialty Co.'s address 
$121 San Fernando Road, Los Angek 


= 
Summers Gyroscope 
2 ry 

Ends Merger Talks 

Los Angeles—Plans for proposed 
merger of Summers Gyroscope Co., Inc., 
Santa Monica, Calif. and Mercast Corp., 
Atlas Corp. subsidiary), have been 
terminated. Both companies felt that it 
was not feasible or practical to merg 
because of the size of the Summers 
deficit. Company officers felt that Met 
cast shareholders would not approve the 
required agreement 

Discussions with the parent Atlas 
Corp. culminated in a $150,000 loan 
to Summers Co. at 6% interest, duc 
June 15, 1963, with proposal for an 
additional $425,000 loan in periodic 
advances to be completed by first week 
of October, 1958 

Under January agreement between 
Summers and Mercast, Summers was 
loaned $284,205.05 on 6% subordi 
nated promissory notes, principal and 
interest due March 1, 1960. These 
notes will be convertible into common 
stock of the company at any time prior 
to their maturity on basis of $1.50 px 
share, taking such notes at face amount 
plus any accrued unpaid interest 

Atlas also has proposed to use its ef 
forts to obtain additional financing, not 
to exceed $925,000, on basis under 
which entire amount of additional 
financing would be furnished and con 
vertible into common stock of the com 
pany on same basis, including conver 
sion rights and options. However, there 
is no obligation of Atlas to provide 
Summers to accept such financing 

Summers recently moved into its new 
100,000 sq. ft. plant which utilizes ex 
tensive dust-free controlled atmosphere 
conditions for making precision instru 
ments for aircraft and missiles 

Air Force has awarded Summers a 
new $1,700,000 contract for improved 
vertical gyro indication system which is 
smaller and lighter than predecessor 
model and gives added performance 
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SPACE AGE 
TEST FACILITIES 
AT 


AEROTEST 


Aerotest Laboratories, leading special- 
ists in complete functional and environ- 
mental testing, is proud to announce 
the availability of additional testing 
facilities designed to handle advanced 
missile and aircraft equipment subject- 
ed to severe environmental conditions. 


200,000 FT. ALTITUDE- 
TEMPERATURE ~- HUMIDITY 
Aerotest's giant 10 ft. x 11 ft. walk-in cham- 
ber for altitude testing up to 200,000 ft. at 
temperatures from =100°F to 250°F and 

humidity from 5% to 95%. 


MISSILE LIQUIDS 
FLOW TESTING 
One of Aerotest’s new missile and rocket 
fluid test stands, this one designed for 90% 
Hydrogen Peroxide flow-testing of airborne 
and ground support components. Also other 
flow tests for Liquid Oxygen, Ethylene Oxide, 
Liquid Nitrogen, Liquid Helium, Nitric Acid. 


Aerotest Laboratories is an approved — 
contractor te the U.S. Navy and Air Force. 
Certified test reports, security clearance 
and resident government inspectors. 
Write teday for illustrated brochure. 
129-11 18th Ave., College Pt. 56, N. Y. 
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B-58 Avionics Gear Tested on KC-97 


Avionics nose section of Convair B-58 Hustler bomber is fitted to nose of Boeing KC-9 


- 


tanker, which will be used as testbed for Hustler’s navigation equipment. Testing is being 
done by Sperry Gyroscope Co. at Air Proving Ground, Eglin AFB, Fla. 


Expansions, Changes 
In Avionics Industry 


The Ramo-Wooldridge Corp. has re- 
grouped its major divisions and reas- 
signed top-level responsibilities, follow- 
ing recent announcement of plans to 
merge with Thompson Products (AW 
July 7, P. 28). New shifts include: 

e Dr. Ralph P. Johnson, formerly vice 
president for research and development, 
becomes group vice president in charge 
of the General Electronics Group of 
divisions, responsible for research, engi- 
neering, manufacturing and adminis- 
trative activities of the company except 
those of Space Technology Laboratories 
and the Thompson-Ramo-Wooldridge 
Products Co., both of which report 
separately to the president. 

e Dr. Burton F. Miller, formerly vice 
president in charge of Communications 
Division, becomes vice president in 
charge of advanced systems planning. 

¢ Milton E. Mohr, formerly vice presi- 
dent in charge of Control Systems Divi- 
sion, becomes vice president of engi- 
neering, responsible for Control Svs- 
tems, Communications Division and 
the Electronic Instrumentation Co., 
an R-W division located in Denver. 

e Irwin A. Binder, vice president, man- 
ufacturing, will be responsible for these 
activities at both Denver and Los An- 
geles facilities. 

Other recently announced changes 
and expansions in the avionics field 
include: 


e Adams-Russell Co., Inc., Cambridg« 
Mass., is name of newly formed com 
pany that will engage in electronic 
research, development, consulting an 
manufacturing. Address: 292 Main St 
e Pyrometer Co. of America, Penndel, 
Penna., is new firm organized to manu 
facture instrumentation, thermocouples 
and accessories. President is John \ 
Metzger. Address: 600 East Lincoln 
Highway. 

e Stanford Research Institute ha: 
formed a Radar Aerophysics group 
within its engineering division to con 
duct applied research in radar meteor- 
ology. Dr. Myron H. Ligda heads new 
group. 

e General Controls Co., Glendale 
Calif., will build $2 million engineer 
ing and manufacturing facility. First 
unit of plant will be 70,000 sq. ft., 
plans for future expansion to 280,000 
sq. ft. 

e Bruce Industries, Gardena, Calif.. 
has formed new Atohm Electronic 
Division which will produce miniature 
trimmer potentiometer. George Elliott 
heads new division. 

@ International Electronic Research 
Corp., Burbank, Calif., has licensed two 
other companies to manufacture its 
heat dissipating tube shields. Cinch 
Manufacturing Corp., Chicago, will 
make and sell tube shields through- 
out U.S. Europelec, Les Claves, Sous 
Bois of Paris, France, will produce and 
sell shields in France. Italy, Germany, 
Switzerland, Holland, Belgium, Lux- 
embourg and French possessions. 


with 
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= FILTER CENTER = 
—eEeee 00000 
> Landlocked Whale—Mobidic, a mo- 
bile digital computer mounted in a 
standard 28 ft. trailer, is being devel 
oped for the Army Signal Corps by 
Svlvania Electronics Products, Inc., to 
solve a wide variety of military prob- 
lems ranging from battle strategy to 
logistics. Computer will be entirely 
transistorized and designed to function 
under battlefield conditions anywhere 
in the world. 








> Novel Conference—There will be no 
formal papers delivered at Electronic 
Industries Assn. Conference on Reli- 
able Electrical Connections, to be held 
Dec. 2-4 at the Statler-Hilton hotel 
in Dallas. Technical papers will be 
available at least 30 days prior to con- 
ference, according to present plans. 
Authors will merely give a 5-minute 
summary, then devote remainder of 
time to questions from the floor. 


» Signed On Dotted Line—Major con- 
tract awards recently announced by 
avionics manufacturers include: 

e Allen B. Du Mont Laboratories, Inc., 
$311,485, for establishment of tech- 
nical laboratory at Airways Moderniza- 
tion Board’s new National Aviation 
Facilities Experimental Center in At- 
lantic City. 


@ Bendix Radio, more than $4 million 
from Civil Aeronautics Administration, 
for .airborne radar, navigation and 
audio systems to be installed on re- 
cently acquired CAA aircraft. 


¢Philco Corp., $1 million contract 
from Army, for installation of two 
inter-battery microwave communica- 
tions systems between Nike missile 
sites and anti-aircraft operation centers 
in Alaska. 


e North American’s Autonetics Divi- 
sion, $10 million Air Force contract, for 
spare parts for MG-4 fire control sys- 
tem used in F-86Ks, employed by four 
NATO countri¢s. 


NEW AVIONIC 
PRODUCTS 





Components & Devices 


¢ Silicon voltage references with tem- 
perature coefficients to 0.001% /deg. C 
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are available in an avial 

Reference voltage is stable over the 
operating range from —55 to +100C 
References consist of hermetically 
sealed glass diodes capable of oper 
ating in any position.- Transitron Elec- 
tronic Corp., Wakefield, Mass. 


, 
package 


e Image orthicon tube, Type WL-7195, 
is designed for extreme environmental 
conditions of shock, vibration, tempera 
ture and humidity. Tube will withstand 
vibration with 10G’s acceleration up to 
500 cps, as specified in MIL-E-5272A. 
At 5G’s acceleration (50 to 500 cps.) 
tube shows horizontal resolution of at 


least 350 lines with 0.01 foot-candles 
illumination on the photocathode 
Shock of 30Gs does not impair subse 
quent operation. Tube is sufficiently 
sensitive to provide 250 line horizontal 
resolution with 0.0003 foot-candles il- 
lumination of the photocathode. West 
inghouse Electronic Tube Division, 
P.O. Box 284, Elmira, N. Y 


¢Cast modules allow semiconductor 
and passive circuitry packaging densi 
ties to 74%. Instrument sticks are re- 
placeable and repairable. Used with 
printed circuit boards, they provide wir- 


ing in three dimensions. With low 
power circuits, modules can be encap 
sulated with thermal lag packaging, 
while when wrapped together they can 
withstand severe shock. Lind Corp 
1181 Hughes Drive, Trenton, N. J 


EXPLOSIVE 
BOLTS 


For HIGH PERFORMANCE 
release / separation 
APPLICATIONS IN AIRCRAFT 
and MISSILE SYSTEMS 


MAXIMUM 
RELIABILITY 


CONTROLLED 
FRAGMENTATION 


INTEGRATED 
DESIGN 


Mc/S/A Explosive Bolts are designed to 
meet military specifications, and special 
units can be produced to individual 
customer requirements. Their use in air- 
craft and missile systems provide opti- 
mum efficiency in all environments 
Uses include multi-stage missile sepa- 
ration, rocket sled release, jettisoning of 
tanks, bombs, rockets and other special 
applications. Write in for detailed tech- 
nical data applicable to your systems 


Explosive Ordnance by 


McCormick Selph Associates 


Hollister Airport - Hollister, California 








“Whom do | call for mechanical tubing?” 





“Why, your Shelby Distributor, of course!” 


When a steel tubing problem confronts you, 

get in touch with your Shelby* Distributor. His ideas, 
experience and engineering know-how will 

prove most valuable. 


Your Shelby Distributor carries a complete stock 

of USS* Shelby Seamless Mechanical Tubing—round, 
square, rectangular, or other special shapes in 
commercial sizes from 4” OD to 1034” OD. 

Wall thicknesses from .035” to 2.000” in a wide 
range of steel grades and anneals. 


So contact your USS Shelby Distributor. He is 
experienced, capable and close at hand. He gives 
speedy, efficient service. Contact him! 





“Shelby Tubing is made by the world’s largest and 
most experienced manufacturer of tubular products — National Tube.” 


aes United States Steel 


*TRADE MARK 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors « United States Steel Supply Division 
United States Steel Export Company, New York 





AERONAUTICAL ENGINEERING 


General Electric J79 jet engine can develop 18,000 Ib. thrust with afterburning, compared to J4 


7’s, 7,500 Ib. in same weight class. 


J79 Uses Built-Up Parts to Save Weight 


By J. S. Butz, Jr. 


Evendale, Ohio—General Electric 
179 turbojet, which is powering most 
of the Mach 2 aircraft in the U.S., has 
set a new standard for lightness, pri- 
marily through the maximum possible 
use of built-up sheet metal parts to 
carry the main engine loads rather 
than the more traditional castings and 
forgings. 

Record of these built-up parts in 
service use to date has upheld General 
Electric’s contention that this light 
tvpe of construction would afford re 
liable operation while providing very 
high thrust-to-weight ratios and cor- 
respondingly good aircraft performance 

Basic engine weight of the Phase | 
J79 is about 3,200 Ib.; thrust with after- 
burning is around 18,000 Ib. This 
thrust-to-weight ratio of much better 
than 5.0 mostly explains the fine per 
formance of such Mach 2 aircraft as 


the Lockheed F-104, which presenth 
holds both the world altitude and speed 
91,249 ft. and 1,404.19 
mph; the Convair B-58 which outper 
forms most fighters, and the Chance 
Vought Regulus IT missile 

Newer aircraft such as the North 
American A3J and the McDonnell F4H 
use the improved Phase I! engine 
which is roughly the same weight as the 
Phase I but has about 6% better thrust 
and specific fuel consumption. This is 
primarily due to an increase in turbine 
diameter of about 2 in 


records of 


Total Running Time 


otal running time on all dash num 
bers of the J79 is now well over 57,000 
hr., including more than 10,220 hr 
of flight time. Indicative of the type 
of use this has been, and the wide ap 
plication that the engine has found, is 
the General Electric report that on onc 
single day in June there were five ait 


raft in the air at the 
the U.S., all traveling 
ill J79 powered The 
man FIIF, Convair B-58, M 
F4H, Chance-Vought Regulus I 
sile 0 kheed | l + 
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Basically, the design philosophy be 
hind the 179 is that 
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Variable stators are adjusted by General Electric technician (left). Exhaust area petals open or close (right) for maximum thrust at all 
speeds and altitudes. Photo shows the petals in closed position. 
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work in the fields of the future at NAA 


ELECTRO- 
MECHANICAL 
ELECTRONIC 

ENGINEERS 


A BS or advanced degrees in 
EE, ME, or Physics, may 
qualify you for a rewarding 
career at North American Avi- 
ation, in one of these fields: 


Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, Systems Analysis. 


Electrical Systems Analy- 
sis and Design, Mission and 
Traffic Control, Fire Control, 
Bombing Systems, Elec- 
tronics Systems Integration, 
Flight Controls, Ground Sup- 
port Equipment, Airborne 
and Electronic Test Equip- 
ment. 

Applied Research in Ra- 
dome Development, Antenna 
Development, Infrared, and 
Acoustics. 

Please write to: Mr. A. H. 
Stevenson, Engineering Per- 
sonnel, North American 
Aviation, Los Angeles 45, 
California. 


NORTH van 
AMERICAN 
AVIATION, INC. 











70 


RATIO of hub-to-tip diameters is much larger on J79, allowing greater airflow and rated 
thrust. Length is 226.5 in. for J47 and 207 in. for J79 engine. 


used today by General Electric and the 


Air Force in the development of the 
J93, Mach 3 turbojet. That philosophy 
is to mate a new engine with one par- 
ticular air-frame 

The J93 is being designed specif- 
ically for use in the North American 
B-70, and the J79 was intended for the 
B-58 from its inception to give maxt- 
mum performance to that engine-air- 
frame combination. This design ap- 
proach calls for close cooperation in all 
phases of the design between the air- 
frame and powerplant manufacturers 
and certainly does not rule out using an 
engine to good advantage in other air- 
craft. 


Navy Philosophy 

The Navy is using a different philos- 
ophy in designing a Mach 3 engine. It 
is having Pratt & Whitney carry the 
J58 well into the testing phase before 
contracting for an airframe to use the 
engine. This procedure is to fix the 
cngine’s capabilities firmly before rely- 
ing upon it in designing a weapons sys- 
tem. It would prevent the recurrence 
of the unhappy situation when the 
Navy's first group of transonic aircraft 
were almost all designed around the 
J40. The engine failed to meet its 
predicted performance. 

Three primary requirements for the 
J79 were stipulated in 1952 so that it 
would provide the proper power for 
the B-58 at all design speeds. These 
three requirements remained more or 
less fixed throughout the detailed com- 
promises between Convair and General 
Electric that resulted in a workable 
weapon system. They were for the J79 
to provide: 

e Minimum thrust-to-weight ratio of 
5.0 to give the aircraft the desired speed, 
altitude and acceleration performance. 
e High thrust at Mach 2 at 35,000 ft. 
and above. 

¢ Efficient subsonic cruise at about 
Mach 0.9. 

The engine also was to be ready for 
production in 1956. ; 


To meet the Mach 2 specification a 
maximum air flow of about 162 Ib. per 
sec. was needed, and this meant using 
a very high tip-to-hub ratio compressor 
if the engine frontal area was to be 
adequately small. The engine als 
would require a large compressor of 17 
or more stages to get the compression 
ratio of 12 to 13 needed for good fuel 
consumption at subsonic speeds. 

In selecting the type of compressor 
General Electric conducted two con 
current and separate studies of dual 
rotor and variable stator designs. The 
other known method of obtaining proper 
compressor operation at both supersonic 
and subsonic speeds, using 
valves on the rear compressor stages t 
prevent compressor stall and forward 
flow of air out of the compressor was 
judged to waste power and to be rela 
tively inefficient. 

The variable stator approach was 
chosen because it indicated a consider 
able weight saving through use of onh 
one shaft and three main bearings in 
comparison with two shafts and nin 
main bearings with the dual rotor 

Final compressor design has a | 
stage rotor with 19 stator stages. Th« 
first six stators and the inlet guide vanes 
are variable. 

Need for only three main bearing: 


pop off 


STAMPED J79 stator blade (right) compares 
with solid forged blade at left. 
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Russians Show Vertical Takeoff Rig 
Flight demonstration of Russian “Flying Table” vertical takeoff rig was made at Moscow's 
lushino Airport (AW July 28, p. 24). Vehicle was designed by A. Raphaelyantz, is 
powered by single turbojet which bleeds flow off to control jets on four legs. 


ide it possible to use only three frames 
n the engine, a front frame ahead of 
the compressor, a compressor rear frame 
nd a turbine frame with each of the 
frames housing a bearing. Decision was 
made to carry all of the engine bend- 
ing loads in the outer casing and use it 
to keep the frames properly aligned. 
(his promotes lightness by making 
maximum use of the material furthest 
way from the bending axis. Carrying 
this a step further, a conical shaft, 
which is lighter for a given strength 
than a cvlindrical shaft, is used to con- 
nect the three stage turbine with the 
ympressor rotor. 


Structural Materials 


Selection of the engine’s structural 
materials and fabrication techniques 
entered mainly about handling the 
lrigh stresses imposed by Mach 2 oper- 
tion and providing the highest possible 
turbine inlet temperatures for greatest 
thrust and lowest possible specific fuel 
onsumption at cruise. 

Steel was chosen as the primary ma- 
terial to be used in the hot parts of the 
ngine. 

Titanium, which is finding favor with 
many engine manufacturers for super- 
sonic use, was rejected because of its 
ost even though General Electric had 
generally overcome its early problems in 
learning to fabricate the metal in the 
]73 

For Air Force models of the J79 only, 
the front frame and the forward com- 
pressor casing, the cooler portions of the 
engine, are not made of steel. The front 
frame is a casting and the forward com- 
pressor casing is a machined forging 
both of a light metal such as a mag- 
nesium-thorium allov. 
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Ihe remainder of the engine, the two 
ift frames and the outer casings, are 
made of sheet steel stampings welded 
together and to flanges to form integral 
units. The compressor rear frame and 
the turbine frame, which house the 
bearings and the struts which carry the 
bearing loads out to the casings, are 
both made of stamped picces of steel 
welded together 

The jigs and welding techniques 
needed to produce these built-up assem 
blies on a volume basis represent a 
major accomplishment for the General 
Electric Aircraft Gas Turbine Division's 
production dept 

I'he Navy version of the ]79 uses steel 
throughout the engine because of the 
salt water corrosion problem with mag- 
uesium and the lighter metals. Built-up 
sheet steel construction is used on the 
front frame and the forward compressor 
casing. This increases the engine weight 
slightly but has the advantage of rais- 
ing the allowable compressor inlet tem- 
perature and the maximum operational 
Mach number. 

Other parts on the J79 that are made 
by welding stamped steel pieces to- 
gether include many of the stator blades 
in the compressor. Compressor rotor 
blades, the turbine blades and some of 
the hotter stators are forged in the usual 
manner. The turbine blades are at- 
tached to the wheels with double tang 
fir trees and the compressor blades us« 
a single tang 

Compressor wheels are bolted to 
gether with torque rings between them 
to secure the blades in the wheels and 
keep them in place. This, in effect, 
gives the compressor a conical shaft 
I'he conical shaft joining the three tut 
bine wheels to the compressor is a 
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Beattie- 
Coleman 
built 

100 2’s 
into the 
MPR-13 
Programer 


Resistance to high 
shock loads is just 
one of the amazing 
pluses of the 
Beattie-Coleman MPR-13 
punched Mylar tape 
Programer. The MPR-13 
is the accepted 
standard for 
multi-channel 
programming because 
of its compatibility 
with most missile 
guidance systems 
and performs with an 
accuracy of one part 

» 50.000 under these 
high ‘‘g"’ loads! 
Programs can be 
initiated or altered 

in a few minutes with 
millisecond precision 
for either repeat cycling 


or random operations 


The rugged Beattie 
Coleman MPR-13 Pro 
gramer weighs 3 ibs 
10 ounces, is 2°x3°x6 
More information is 
available on request 


peAt t= 





ae COLEMAN 








solid piece of metal that is formed by 
a cold power spinning operation. ‘This 
operation is similar to hand spinning 
on aluminum except that a machine 
takes a premachined forging of steel and 
shapes it around a mandrel using about 
400,000 psi. pressure. 

The premachined forging that the 
machine begins with is 11 in. long 
\fter a few minutes, the machine has 
formed it into the required conical shaft 
31 in. long. Prior to the acquisition 
of this machine from the Cincinnati 
Milling Machine Co., the shafts were 
made by machining a large forging so 
that about half of its onginal weight 
was lost as chips, and the fabrication 
time was many times longer 


Phase II Front Frame 


Front frame of the Phase II engine 
will have eight struts compared to tour 
on the Phase I dash numbers. Main 
reason for this is to improve the anti- 
icing characteristics of the engine. Hot 
air is bled from the compressor through 
the front frame struts and the inlet 
guide vanes to prevent the formation of 
ice and allow all-weather operation. 

Compressor casing actually comes in 
three sections for the Air Force engines 
\ small casing is placed between the 
forward magthorium casing and the 
rear steel casing to,allow for the differ- 
ences in their expansion qualities. On 
the Navy engines with all-steel casings, 
only two sections are needed. All of 
the compressor casings are split length- 
wise into two sections to allow easy 
inspection and maintenance. 

The variable stator blades on the 
compressor and the inlet guide vanes 
are actuated by two cvlinders that are 
hydraulically operated on some of the 
eatly Phase I engines, but this has now 
been changed and the high pressure 
fuel provides the power for these cylin- 
ders before it is fed into the engine. 
This eliminates one of the hvdraulic 
pumps from the engine accessory svys- 
tem 

Moving aft from the compressor sec 
tion, the combustion casing is in one 
piece on the Phase I models but has 
been split into two pieces for the Phase 
II production and adds a little weight 
but relieves a difficult inspection prob- 
lem with the combustors. The com- 
bustion chamber is all sheet steel and 
is a hybrid cannular and annular design. 
It employs cans situated in an annular 
section. 

The turbine casing is split longi- 
tudinally on all models allowing easy 
inspection and maintenance of the in- 
terior of the turbine section. 

The afterburner appears to be of 
conventional sheet steel construction 
and it is cantilevered off the turbine 
frame and is otherwise unsupported. It 
employs a type of aerodynamic flame 
holding that affords a minimum of drag 
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..THE TRULY 
OC REUSABLE FITTING 
FOR FLUOROFLEX®T HOSE 








Triple-locked 


Positively 
leakproo 


A Threaded lockring grips braid tightly; 
buried, it’s tamper-proof. 


B Before tightening—nipple about to 
contact coned disk of lockring. *. 


1 Tightened . . . spring action of coned disk 
locks threads in compression. a. 





A. Threaded Lockring 











m4 








8. Lockring unloaded 








2 Male threads are securely wedged 
against flanks of female thread. 


3 Radial displacement of coned disk 1. Lock washer action 


presses rim against socket wall. 

Superior design gives this reusable fitting fer 
the same iron-clad safety and reliability as 4 
the service-proved Resistoflex factory- ean 
swaged fitting. Unique coned disk lockring 
provides triple lock when nipple is tightened 
... fitting cannot leak, cannot blow-off. 

Seal-Lock fittings are specially designed 
for fluorocarbon hose. Their reliability is el 
assured by the company with the greatest 
experience in fluorocarbon hose production. 
They’re CAA approved. Send for bulletin 
giving full data. Dept. 111, RESISTOFLEX 
CORPORATION, Roseland, N. J. 3. Thread lock ection 


*Trade Mark Pat. applied for. 
@ Flucroflez is a Resistofier trademark, reg.. U.S. pat. off. 


FResistofi ex 


cCoRP ORATION 
Roseland, New Jersey - Western Piant: Burbank, Calif. - Southwestern Piant: Dallas, Tex. 




















2. Leck nut action 
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EVEN AT VARYING ALTITUDE PRESSURES 


CERTI-SEAL, AMP’s all new moisture proof window connector, 
prevents moisture breathing at altitude. Tin plated copper rings 
are crimped over wire insulation to seal out vapors and fluids. 
Made for over 100 different insulation diameters in military 
specifications, CERTI-SEAL exceeds all specifications for: 














e corrosion resistance e tensile strength 
e vibration resistance e dielectric strength 
e flame resistance e immersion tests 








Send for samples and literature from: 


> 





AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through wholly-owned subsidiaries in: Canada e England e France e Holland e Japan 


72 





U.S. Army Interested 
In Voltigeur SE-116 


Paris—Interest shown by the U.S. 
Army in Sud Aviation’s new turboprop 
multi-purpose aircraft, the SE-116 
Voltigeur, has led to license talks be- 
tween the French company and Beech 
Aircraft Corp. 

Voltigeur first flew in early June 
(AW June 30, p. 65). : 

Initial flight tests are being carried 
out with two Curtiss-Wright R1300 
powerplants. These engines will be re- 
placed by two Turbomeca Bastan turbo- 
prop engines producing 740 eshp. each. 

The 116 model is a_three-seater 
which cruises at about 280 mph. Land- 
ing gear is tricycle type. 

United States Army interest report- 
edly centers on an enlarged version of 
the Voltigeur which carries the desig- 
nation 117. The main difference be- 
tween this aircraft and the present 
Voltigeur is an enlarged fuselage which 
will permit carrving of five passengers 
in addition to the crew. Prototype of 
the 117 is presently under construction 
and the company expects to fly the air- 
craft by the end of this vear. 

Ihe 117 Voltigeur would be a multi- 
mission aircraft. Besides liaison chores, 
the aircraft would flv observation mis- 
sions and be equipped to make ground 
attacks once a target is established. The 
117 reportedly would fly some seven 
hours. Observer takes up a prone posi- 
tion in a Plexiglas nose section. Photos 
of the present Voltigeur indicate an 
interchangeable pack fits under the 
fuselage which presumably would con 
tain armament or photo equipment 

Voltigeur was developed by Sud Avia- 
tion at the request of the French gov- 
ernment. Idea behind the project is to 
provide the military with a multipur- 
pose aircraft which can be used in 
local conflicts where enemy air opposi- 
tion is practically nonexistent. 

Voltigeur is one of four French 
projects designed to fit this concept. 
At present it seems that Sud Aviation’s 
entry enjoys the most favor. Other 
projects are Morane Saulnier’s Eper- 
vier and SIPA’s 1100. The Epervier 
has fixed gear and is powered by one 
Bastan turboprop. The SIPA aircraft 
presently is powered by two Pratt & 
Whitnev R1340 engines. 

First SIPA prototype crashed re- 
cently, killing the test crew. Second 
prototype is under construction despite 
reports that the Voltigeur is the win- 
ning entry. 

Latecomer to competition, AVIATION 
Week has learned, is the Dassault 415 
Flamant. Capable of carrying eight 
passengers, the Dassault aircraft is 
powered by two Bastan_turboprops. 
The aircraft is expected to make its 
first flight in December. 
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potentiometers / gyro instruments / airborne products 




















Mode! R99886-1 
MINIATURE RATE GYRO 












Model RC10S820-1 
SUBMINIATURE RATE GYRO 


Daystrom Pacific designs, develops and manufactures a complete line of 
floated 2 axis free gyros and floated rate gyros. A variety of standard 
sizes and configurations for auto-pilot and stabilizing applications in the 
aircraft and missile industry are provided 


Daystrom Pacific, to better serve the customer, has standardized all basic 
components to reduce cost and excessive lead time 


Other standard instrument products include: 


« angle of attack vanes * sequence timers 


Development programs are underway in numerous system projects 
e Inertial guidance systems 
¢ Flight data computers 


¢ Ground alignment equipment 
¢ Floated stable platforms 


For further information about Daystrom Pacific —their products and services 
please contact the factory direct 


openings exist 
qualified engineers 


D STROM PACIFIC 
a division of DAYSTROM, INC. 


9320 LINCOLN BOULEVARD 
LOS ANGELES 45, CALIFORNIA 





In Canada: Export: 

DAYSTROM LTD. DAYSTROM INTERNATIONAL 
840 Caledonia Ra 100 Empire Street 

Toronto 10, Ontario Newark 12, New Jersey 
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FATIGUE RESISTANCE 


, 











Fulton Sylphon stainless steel bellows flexible connectors 
are “made to order’ for your toughest airborne applications. They 
shrug off temperatures as high as 1000°F. on some applications . . . 
absorb shock and vibration ... stand up under continuous flexing, 
pressure stresses, abrasive action and corrosive attack by lubricants 
and many gases. 

Single or multiple ply Sylphon® Bellows provide dependable con- 
nector performance for high speed aircraft, missile, and rocket applica- 
tions such as connecting shafts, misaligned pipes, shifting terminals, 
etc. They can be made to your specifications in a wide range of sizes 
and shapes, including braid-covered types. Write for Engineering 
Bulletin PA-1400. 














Robertshaw Fulton 
* ETS 


FULTON SYLPHON DIVISION ~- Knoxville 1, Tenn. 
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when the afterburner is not operating 
In order to provide a high propulsive 
efficiency at supersonic speeds, the after- 
burner has to discharge the engine gas 
flow through a — converging 
diverging nozzle. The J79 makes use of 
cooling air flowing around the engine 
to help provide the nozzle effect. 

This secondary cooling air enters the 
afterburner near the aft end and is 
baffled so that it strikes the main gas 
stream nearly at right angles. Mixing 
of the two gas flows is negligible and the 
main gas stream is contracted. ‘To com- 
plete the supersonic nozzle effect, the 
exhaust area of the afterburner is 
variable. It consists of interlocking 
steel fingers in a petal arrangement. 
Power for this nozzle system is pro- 
vided by hydraulic actuators operated 
off of the engine oil system. 

The variable area petal arrange- 
ment which controls the existing area of 
the afterburner is being modified on 
some of the newer dash numbers to 
provide a lower base drag for the sub 
sonic cruise condition (afterburner is 
not operating). 

During subsonic cruise the required 
exhaust area is relatively small, and the 
petals are almost fully closed. To de 
crease the afterburner base drag in this 
condition, the length of the petals is be- 
ing increased so that the effective fine- 
ness ratio of, the exposed nozzle is 
increased. 


Power Control System 


Power control system for the J79 is 
tied together to the extent that the pilot 
has only one lever to operate. The main 
fuel system for the basic engine, the 
afterburner fuel system, the variable 
stator control and the afterburner noz 
zle control are all integrated into one 
unit. Power for this control system is 
primarily hydraulic mechanical with 
electric trim. Information needed by 
the system to operate properly is be 
lieved to be limited to turbine dis- 
charge temperature, compressor inlet 
temperature and engine rpm. 

The engine is mounted in an air 
craft by the front compressor frame and 
the turbine frame. Side and vertical 
loads are taken out through the com- 
pressor front frame. Two suspension 
points are available there, and two of 
them must be used. 

Thrust loads are taken out through 
the turbine frame which has three uni 
ball fittings for thrust pins. The B-58 
uses one of these and the F-104 two. Aft 
side loads are taken out through four 
tangential mounting links on the tur- 
bine frame. 

Engine lubricating system is self- 
contained with the sump pressure pro- 
vided from the compressor and the 
cooling from the fuel before it is 
burned. 
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By Barry Tully ; % 
ri- = - a be ’ .- 
By Columbus, Ohio—Improved produc - 
or . » © vide ON a om 
3 tion and test facilities of a new $2.5 : : ~———ay 
million plant here are intended to aid ea — 
Janitrol Aircraft Division of Surface = - 
Combustion Corp. during a period of es ——s | 
hange in product emphasis. A deterio- eee , ae ae 
rating market for its main money ee es sea > i 
makers—aircraft combustion heaters—is a , “<= 
causing the division to expand its re- - y t4) 
search activities and to put increased a i 
mphasis on its other products. 
l'urbine-powered aircrafts’ utilization 
of engine heat for both cabin heating 
ind wing and tail anti-icing will cut 
deeply into sales of combustion heaters 
Janitrol, which claims to have produced 
the heaters for 90% of the commercial 
iircraft now flying, finds itself in the 
position of other “propeller era” com- 
ponent manufacturers who must re- 
trench or diversify in order to remain 
solvent in the jet age. 
Possessing the necessary corporate 
financial support, the division is bank- 
ing on its design engineering team and 
its metals forming capabilities in choos- VA 
ing to diversify. Despite today’s mar- : ‘* , fr 
ket requirements calling for produc- 
: tion of fewer units, Janitrol hopes 
. to offset its expected drop in heater 
a- 
: sales with increased sales of its other 
4 products in both military and civilian RADIO interference level of an ignition system is checked by electrical engineers in copper 
+ markets. Division’s present sales are shielded test chamber. Fine copper screening, completely enclosing the chamber, resists 
described as being 10% military prime _ the transference of radio waves. 
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Navy Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over as released 
by U. S. Navy contracting offices: 


DEPARTMENT OF THE NAVY, Bureau 
of Aeronautics, Washington 25, D. C. 

Westinghouse Electric Corp., Washing- 
ton, D. C., materials and services to remove, 
pack, crate and preserve government owned 
machine tools and other capital equipment, 
(NOa-58-053-c) IP-3-4520-58), $397,978. 

Sikersky Alireraft Division, United Air- 
craft Corp., Bridgeport, Conn., modification 
of helicopters, model HR2S-1 in accordance 
with BuAer change notice Aer-AC-422(IBCC 
no. F1052), NOas 58-589-r(PD-22-152-58), 
$1,996,665. 

Stauffer Chemical Co., Richmond, Calif., 
research and development program to in- 
vestigate new high energy monopropellants 
for liquid rocket engines, NOas 58-667-c 
(PP-22-1695-58), $63,758. 

Aerol Co., Inc., Los Angeles, Calif., de- 
velop, design, fabricate, test and furnish 
individual unit suspension systems, NOas 
58-608-f( MA-55-3686-58), $65,802. 

Northwestern University, Evanston, IIL, 
analog studies of armament control sys- 
tems and associated equipment, NOas 58- 
621-c( AV-32-2552-58), $99,987. 

Autenetics Division, North American 
Aviation, Inc., Downey, Calif., automatic 
stabilization equipment designed as a pre- 
production prototype system suitable for 
flight testing, NOas 58-447-c(AE-72-2101- 
58), $32,074. 

Babeock Radio Engineering, Inc., Costa 
Mesa, Calif., shipboard radio command ra- 
dio transmitters in accord with BuAer 
experimental and developmental specifica- 
tion XAV-26, NOas 58-788-f(AV-31-2632- 
58), $39,999. 

Federal Telecommunication Laboratories 
Division, International Telephone & Tele- 
graph Corp., Nutley, N. J., aerial film 
titlers, NOas 58-673-f(PH-4-5040-58), $48,- 
500. 

Pratt & Whitney Aircraft Division, Uni- 
ted Aircraft Corp., East Hartford, Conn., 
model J57-43WA engines in accordance with 
specification Pratt & Whitney No. A-1704-D 
and model J57-P-55 engines in accordance 
with specification Pratt & Whitney no. 


A-1718-A, NOas 58-537-i( PD-41-717-58), 
$2,134,483. 
Pioneer-Central Division, Bendix Avia- 


Davenport, Iowa, restoration, 
rehabilitation, modernization and modifica- 
tion of government owned machine tools 
and other capital equipment, NOas 58-040-c 
(IP-33-2293-58), $79,876. 

Research Division, Curtiss-Wright Corp., 
Quehanna, Pa., research to obtain design 
parameters and performance analysis for 
in-flight turbojet exhaust noise supressor, 
NOas 58-724-c(PP-33-1708-58), $103,352. 

Federal Telecommunications Laboratories 
Division, International Telephone and Tele- 
graph Corp., Nutley, N. J., design, develop, 
fabricate and furnish one (1) experimental 
model of a lightweight airborne TACAN 
transceiver in accordance with BuAer ex- 
perimental and development spec. XAV-15, 
NOas 58-734-c(AV-45-2607-58), $108,300. 

Columbus Division, North American Avia- 
tion, Inc., Columbus, Ohio, design and de- 
velop a position light system for high 
performance aircraft, NOas 58-492-c(AE-82- 
2037-58), $73,110. 

Seund Masters, Inec.. New York, master 
shooting scripts and one (1) 35mm, Eastman 
color motion picture training film, in ac- 
cordance with Joint Army-Navy spec. JAN- 
P-55 and Amendment No. 1 thereto, NOas 
58-830-f(PH-51-5130-58), $31,353. 

Del Mar Engineering Laboratories, Inc., 
Los Angeles, Calif., tow reel, launcher with 
adaption kit and scorer, in accordance with 
spec. MIL-N-18307(Aer) NOas 58-707-f 
(MA-36-3454-58), $2,563,176. 

Special Products Branch, Food Machinery 
and Chemical Corp., Buffalo, N. Y., investi- 
gate the decomposition of hydrogen peroxide 
on catalysts, NOas 58-689-c( PP-22-1691-58), 
$232,950. 

Willard Pictures, Inc., New York, master 
shooting scripts with complete storyboards 
and five (5) 35mm black and white sound 
motion picture training films in accordance 
with Joint Army-Navy spec. JAN-P-55 dated 
June 30, 1944 and amendment no. | thereto, 
NOas 58-833-f( PH-51-5131-58), $29,060. 

All American Engineering Co., Wilming- 
ton, Del., study and design of a high ac- 
celeration catapult and arresting test site, 
based on the concept described in contrac- 
tors drawing SK-4600, NOas 58-785-c(SI- 
43-1985-58), $32,944 

All American Engineering Co., Wilming- 
ton, Del., bridle and pendant arrester in 
accordance with Navy Air Engineering Fa- 


tion Corp., 


NOas 58-723-c 


cility (SI), drawing 405282, 
(S1I-32-1964-58), $173,214 

4. A. Maurer, Inc., Long Island City, N. Y., 
camera, film magazines and aligning units 
in accordance with spec. XPH-145 with 
modifications, NOas 53-739-f(PH-31-4875- 
58), $99,999. 

Lockheed Alreraft Service, Ine., Ontario, 
Calif., services and materials necessary for 
the modification of government mode! 
P2V-7 aircraft, NOas 58-594(MA-33-3192- 
58), $237,000. 

The Kyan Aeronautical Co., San Diego, 
Calif., manufacture and test ground velocity 
indicator, NOas 58-701l-c(AV-45-2590-o> 
$289,879. 

Industrial Products Division, Boeing Air- 
plane Co., Seattle, Wash., air inlet modifica- 
tion kits for air supply carts, NOas 58-725-f 
(MA-51-3704-58), $26,496. 

Aircraft Radio Corp., Boonton, N. J., ra- 
dio receiving set in accord with spec. MIL- 
N-18307A( Aer), NOas 58-706-f(PD-32-1312- 
58), $1,255,227. 

International Latex Corp., Dover, Del., 
redesign, manufacture and furnish four-man 
capacity pneumatic reconnaissance boats in 
accord with size A of spec. MIL-B-18750A 
(MC), and amendment no. 3, NOas 58-641~< 


(AE-52-2162-58), $74,764. 
Ward-LaFrance Truck Corp., Elmira 


Heights, N. Y., bomb truck, Aero 34B, NOas 
58-828-f(MA-51-3734-58), $161,514 

Collins BKadie Co., Cedar Rapids, Iowa, 
AN/FRW2? radio transmitting set in accord 
with spec. MIL-T-19431(Aer), NOas 58- 
634-f( PD-32-1293-58), $518,212. 

Grumman Alireraft Engineering Corp., 
Bethpage, N. Y., study of neutron activa- 
tion on seaplane hull materials, NOas 58- 
729-c(AE-41-2217-58), $39,115. 

AVIATION SUPPLY OFFICE, 700 Rob- 
bins Ave., Philadeiphia. 

Gill Electric Manufacturing Corp... Red- 
lands, Calif., aeronautic storage battery, dry 
and charge, N383-53399A(383/2140-211411 
6/1/55), $133,108. 

Cook Electric Co., 
N383-53379A(383/8410-212513 
$33,615. 


Chicago, DLL, relays, 
E4/4/58), 


Polarad Electronics Corp., Long Island 
City, N. Y. radar test sets, N383-52227z 


(IRB-383-443-58), $690,916. 

The Cleveland Pneumatic Tool Co. Divi- 
sion, Cleveland Pneumatic Industries, Inc., 
Cleveland, Ohio, pistons and adapters for 
use on strut assemblies, N383-52839A(383 
6112-29373/56), $164,233. 





Crusader II] Armed With Sparrow III Missiles 


First flight photo of Chance Vought F8U-3 Crusader III shows supersonic fighter armed with two Sparrow III missiles aft of swept- 
forward inlet lip during flight tests. Ventral fins are lowered for increased stability at high speeds, are folded for landing and ground opera- 
tions (AW June 9, p. 21). Crusader III can be fitted with Sidewinder missile, or combination of Sidewinder and Sparrow. Aircraft is 
powered by Pratt & Whitney J75 engine which develops about 17,500 Ib. thrust without afterburner and about 26,000 Ib. with afterburner. 
Crusader III, along with McDonnell F4H, is entrant in Navy’s Mach 2 all-weather fighter competition. 
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contract, 40% subcontract and 50% | 
civilian. at ma es a 
Large portion of Janitrol’s product | 


line is in components for high tempera- | 


ture pneumatic systems which furnish 
cockpit pressurization, fuel tank pressur- 
ization and wing and tail anti-icing on 
jet aircraft. These systems, which 
bleed high temperature air from around 
turbine engines, include as components: 
pressure regulators, shut-off valves, flow 
limiting valves, inert gas generators, 
evaporative coolers, heat exchangers, oil 


coolers, duct couplings and supports. 
Quick-disconnect duct couplings are 7 
made of titanium and produced by a e4 y ew f 


hot forming technique. Flanges, form- 
erly made of stainless steel, are said to 
provide a light, strong coupling for 
pneumatic ducts at temperatures up to 
750F when_ welded to ducting. 

Missile components now comprise 
only a small portion of the company’s 
sales total. Pneumatic controls for 
missiles, including the Regulus II and 
alos, are being sold by Janitrol and 
the division appears to be intensifying 
its efforts in this area. 

Heaters for ground support of both 


missiles and aircraft are produced by A NEW MAGNETIC CONCEPT 


the division. Combustion heaters are 
used to heat missile fuel and surround CREATES A NEW RELAY WITH 
ing buildings. 
Division also turns out hot fuel prime 
units for starting reciprocating engines 
under extreme cold-weather conditions. 
Division’s new plant, occupying 1 30,- eOUTSTANDI 
000 sq. ft., is designed to provide ex- 
tensive facilities for both engineering 
and inspection testing. Janitrol, special- 
izing in precision metal forming oper 
itions, says that only through extensive 
testing can it avoid the weight penalties 


of over-design and unreliability caused 1. Vibration (100 to 2000 CPS at 15g) 


by inadequate safety margins. 


« High altitude test chamber in oper 2. Reduced weight (40% weight saving) 
ition at the new plant is capable of 3. Red 1 size (% the cut of competitive lesigns) 


simulating altitude conditions at 102,- 


000 ft. Cylindrical chamber, measuring 4. Withstands impact (100g -- 1322 milliseconds) 
20 ft. long by 6 ft. in diameter, has a making this new MICROPOISE RELAY ideal for 


heat rejection rate capable of maintain- tt “ 
ing a pressure altitude of 80,000 ft. and missile programs, Over He g more exact 


a temperature of —65F, while testing a ing aircraft control requirements, and for highly 
combustion heater delivering 1,000,000 reliable electronic computer applications. 


Btu per hour. Altitude loop will be 
used to test heat exchangers, combus- 
tion heaters, pneumatic controls and 
duct couplings. Prior to the installation 
of the chamber, components had to be 









icropoise 


PAT. PENDING 


ROVEMENTS 











: ; 
tested at installations scattered through- 
out the country. 
: Plant - eee wns on “gona A DIVISION OF 
duction of design modifications at any re k EI * Cc 
point during production, Janitrol says. oo ectric Oompa ny 
Production lines are eliminated and 2700 Southport Ave., Chicago 14, Illinois 
Ss »ductio ocesses are as 
machines and ss ducti “ts _ _ “ - Diaphiex—Aircroft Components and Accessories Systems Division—Engineering and Production of 
combined for each particular job. lhis ‘tects Gaacneth Eitindtintienatiaiie 0 eaten ae Sachin Gn heath Gimaeeienatedeaien 
system, the company SaVvs, provides search. Inland Testing Laboratories—Quolification, tion, Modification, and Maintenance of Aircroft 
maximum flexibility in the manufacture Environmental, Reliability and Rodiation Testing Nucledyne Corporation—Engineering ond Design 
, . : i i i i i ics Inc.—Motion 
4 . > > ly Magnilastic—Exponsion Joints ond Lorge Scole of Technological Facilities. Cinefonics 
of ee Components ” relatively Metal Fabrications. Wirecom—Wire Communication Picture Production Canadien Diaphiex, itd 
small quantities. Protection & Distribution Equipment. Electronics Aircraft Components and Accessories 
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worid’s most popular 


airborne compressors... 







































It's no mere coincidence that Cornelius has 
manufactured more airborne compressors than 






all other makes combined — in fact, of all air- 





craft carrying compressors, 98% use Cornelius. 





Engineers who specify them tell us the reason is 
clear: Cornelius compressors have what it takes — 
efficiency-wise and performance-wise. Model for mod- 
el, they are the smallest, lightest and coolest running 
of any made. Cornelius compressors give you a 





choice of hydraulic, AC, DC, or engine drive. Some 
models weigh only 9 pounds complete with motor. 
They will deliver from 0.5 to 10 SCFM at pressures 
up to 3000 PSI, through a full range of altitudes and 
temperatures. 5000 PSI models are also available for 
special applications. 





For complete information consult a Cornelius cata- 
log or discuss your requirements with a Cornelius 
Sales Engineer. He has the experience and informa- 
tion that will save you time and money. 


e 


554 — 39th Avenue N. E. @ Minneapolis 21, Minnesota 








*Photographs show but 10 of the 36 
different Cornelius compressors available. . 


WHEN IT COMES TO COMPRESSORS... THERE IS NO SUBSTITUTE FOR EXPERIENCE 














In it is a needle, manned and capable of 
launching missiles. Your Navy searches the 
aquatic haystack with Grumman S2F 
Trackers. These carrier-based airplanes 
can detect an invisible submarine by its 
subtle deflection of the earth’s magnetic 
field. Their sophisticated equipment can 
spot a sub’s fleeting peek with attack radar. 
They can lay electronic ears on the surface 
to hear a sub move fathoms below. Once 
contact is made, Grumman Trackers attack 
with weapons that silently seek and strike 
their prey skulking along the bottom. 


S2F Trackers are another example of 
Grumman helping to make the United 
States Navy our most effective defense 
against the serious threat of continental 
attack by submarines, plus our best police 
force in cases of international delinquency. 





GRUMMAN AIRCRAFT ENGINEERING CORPORATION 





Bethpage . Long Island . New York 
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Ultrasonic Device Cleans Valves 


Ultrasonic cleaning and ultra-violet 
light inspection are two methods used 
to ensure cleanliness of valves for mis- 
sile ground support equipment. Clean- 
ing of the internal components—includ- 
ing thread roots and valve seats—is 
imperative with valve used with gaseous 
and liquid oxygen and nitrogen which 
may pass through minute control ori- 
fices. Valves must be free of dust and 
lint particles, and more particularly, free 
of oil or grease. 

Superior Valve and Fitting Co., Pitts- 
burgh, Pa., maker of manual control 
valves for Douglas Aircraft, carries out 
cleaning, assembly and inspection of its 





Valves are packaged in heat sealed poly- 
ethylene bags for shipment. 


Clean room includes ultra-violet light inspection (left) and pressure tests (right). 





valves under controlled atmosphere con 
ditions. Exact application of the valves 
is classified; however, valve in photo 
graphs appears to be a liquid oxygen 
valve, which would be used on ground 
support equipment for the Douglas 
Thor intermediate ballistic 
sile 

Valve components, brought into the 


first cleaned ultrasoni 


range mus 


clean room are 
cally 

Parts are immersed in the clean 
ing tank and subjected to 38,000 cvcles 
per second vibration induced in_ the 
cleaning fluid by a 
transducer. Vibration 
forces of adhesion binding small parti 
cles to the components. Process 
is said to remove 96 of the dust pal 
ticles down to one micron in size 


Cry stal ontrolled 


overcomes the 


valve 


Ultra-Violet Inspection 


After ultransonic cleaning operation 
components are taken into an inner 
clean room and inspected under ultra 
violet light, which will reveal even trac« 
quantities of hydrocarbons. Operators 
wearing rubber gloves then assemble th« 
valves and place them on special test 
fixtures. Valves to be pressure tested 
are mounted on a special jig and pre 
surized with nitrogen which is stored 
outside the clean room and piped to 
the fixture through a 50-micron filter 

Approved valves are 
packaged in heat sealed polvethyvlen 
bags 

Valves remain in the 
until just prior to installation on missile 
ground support equipment Clean 
room, built in cooperation with Doug 
las, is typical in layout to others in the 
aviation industry. Room consists of two 


immediatelh 


plastic bag 
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HOODED SOCKET CONTACTS 
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Both #16 and #20 socket (female) contacts of AMPHENOL 
MINNIE connectors are resistant to test prod damage. The 
entering end of the socket has a one-piece hood that ex- 
cludes the entrance of a pin 0.005” larger than the diam- 
eter of the mating pin. AMPHENOL Specification 340-43- 
2108, paragraph 4.5.14, gives this test to be used to deter- 
mine resistance to test prod damage: 


“A test prod of hardened steel having a diameter 
equal to a nominal mating pin shall be inserted into 
each socket contact to (a) .200 inch; (b) .255 inch; and 
(c) .310 inch depth. At each of these depths, meas- 
ured from the face of the insert, a bending moment 
of 2 inch lbs. +10 percent shall be applied to the 16 
size contact prod and a bending moment of 0.8 inch 
lbs. +10 percent shall be applied to the 20 size con- 
tact prod about the inserted ends of the prod. The 














FEATURES OF AMPHENOL MINNIE CONNECTORS 


(@) Environmentally sealed with unitized back end grom- 
met. (Also available with provision for potting.) 
Grommet seal (type “E”) meets altitude-moisture 
resistance requirements. Either grommet seal or potted 
seal meets moisture resistance requirements of MIL- 
C-5015C, Paragraph 4.5.21. 


(2) Spring-loaded coupling ying provides a positive lock- 
ing action in the bayonet slot, and a constant compen- 
sating force which eliminates the effects of resilient 
face seal compression set. 


G) Stainless steel bayonet slots and pins reduce wear and 
frictional characteristics and eliminate wear encoun- 
tered with “hard-coat” and similar surface treatments 
of softer base metals. The three pin bayonet coupling 
minimizes the rocking action of the mated plug and 
receptacle. 


@ Flattened incline angle of bayonet slots reduces mating 
force requirement. 


Hooded contacts resist test prod damage as defined in 
Paragraph 4.5.14 of AMPHENOL Specification 340-43- 
2108. 


©) Unitized grommet seal; clamp and grommet form a 
single unit for ease of assembly and maintenance. 


Q) Face seal gasket with individual barriers to isolate 
each contact. 


@® Hard insert dielectric (plus resilient face seal) posi- 
tively retains contacts with no possibility of contacts 
being pushed out of the insert. 


@® A visual full engagement indicator is included in the 
design to insure the user that he has fully engaged 
the connectors. The indicator is an orange line around 
the receptacle shell. 


e Insulation resistance of “E” type following altitude- 
moisture resistance test is a minimum 1000 megohms. 
MIL-C-5015C minimum following type “E” test is 100 
megohms. 


e When using mated sealed connectors, no derating for 
altitude is necessary at 70,000 feet. 


e Test voltage 1,500 volts RMS 70,000 feet on sealed 


connectors. 


e Vibration per Method 204 of MIL-Std-202A. 10 to 2,000 
cps at 20 g’s. 


e Temperature cycling range per MIL-C-5015C, Para- 
graph 4.5.3 increased to 257°F. maximum and —67°F. 





















































connector shall be rotated in one direction through ants 
360 degrees in order that a uniform force is applied VOLTAGE RATING 
to the inside surface of the socket contact. This test oo rer - - 
shall be performed with the socket contacts in the Rating Spacing Flashover Test Working Voltage 
inserts and the contacts locked, if necessary, to pre- (Nominal) V-Rms V-Rms | OC AC 
vent rotation in the inserts during the test.” Pi a 034 > 000 1500 — 500 
After withdrawal of the fixture at the completion of coouame B 046 2,300 1.800 840 600 
the above precedure, the force needed to engage or sepa- nites A 034 2.500 2 000 700 500 
rate the socket contact shall not exceed the following sealed 8. Oae 3000 2 500 340 $00 
values: snane A 034 500 375 175 125 
Contact Max. Force Ounces Min. Force Ounces (unsealed B 046 600 450 710 7. 
— ~ . 70,000 ft A 034 2,500 1,500 700 00 
ay ” : ome 6 086 3,000 1800 | sao 600 
Send for your copy of the MINNIE catalog to t x ond 
~ obtain complete information. " == 
AMPHENOL) AmeHenot ELECTRONICS CORPORATION Orr snee 
1830 S. 54th Ave., Chicago 50, Illinois OOeneP 


MINNI 


pass tough, new 
ALTITUDE-MOISTURE 
RESISTANCE TEST 
Salt water immersion, 
65,000 feet altitude 


Designers and manufacturers of aircraft and missiles, as 
well as the military, have long recognized the need for 
a connector altitude-moisture test which would accu- 
rately simulate actual performance conditions. Such a 
test has been developed by manufacturers and the mili- 
tary and applied as standard procedure on the 67 Series 
MINNIE connectors in the AMPHENOL Laboratories. It con- 
sists of the following: 


A plastic tank is filled with distilled water and salt 
added to obtain a solution of 1.050 specific gravity. 
Marker dye is added for tracing leakage paths. The 
connectors are given a dry insulation resistance (IR) 
reading with a 500 volt megohm bridge. All coupling 
rings are then securely hand-tightened and grom- 
met clamps rechecked for tightness. The connectors 
are then completely submerged in the salt solution 
so that all cable bundle ends are out of the solution. 
The ends of the cable bundle from one side of each 
connector are taped. The tank and connectors are 
placed in an altitude chamber and another IR reading 
is made. 


The pressure inside the chamber is then reduced 
to 0.82 inch of mercury (80,000 feet altitude) and held 
for one minute, then increased to approximately 2 
inches of mercury (65,000 feet altitude). After main- 
taining 2 inches of mercury for 4% hour, the chamber 
is returned to room ambient pressure for % hour. 
This is considered one complete cycle. Connectors 
are subjected to a total of 10 cycles. 


At the conclusion of the tenth cycle, connectors 
remain completely submerged in the salt solution 
container at room-temperature and pressure for an 
over-week-end soak (65 hours). Final insulation re- 
sistance reading is then taken. Immediately after last 
IR measurement, specific gravity of salt solution is 
taken. 


The ‘“E’’-type construction of AMPHENOL 67 Series 
miNNIE connectors was originally designed to meet the 
moisture resistance requirements of MIL-C-5015C, Par- 
agraph 4.5.21. Since the development of the new and far 
more stringent altitude-moisture test, MINNIE’s construc- 
tion design has been modified and all AMPHENOL MINNIE 
“E”-type connectors pass this test. 
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Following the altitude-moisture resistance test, insu- 
lation resistance measurements (in megohms) on produc- 
tion MINNIE “E” connectors were as follows: 


Insulation 
Cycle Contact to Contact Contact to Shell 


hour soak 


hour soak 1000 


hour soak 3000 1050 


AMPHENOL MINNIE “E” connectors not only meet but sur- 
pass the requirements of this tough new test. 100 meg- 
ohms is the minimum insulation resistance required by 
MIL-C-5015C after moisture; MINNIE’s minimum insula- 
tion resistance after immersion and altitude cycling is 
1000 megohms. 


67 Series MINNIE “E” Connectors 


DESCRIPTION Miniature, multi-contact electrical connec- 
tors of the quick-disconnect bayonet lock type. Available 
as Plugs, Cable and Panel Receptacles, and Single Hole 
Mounting Receptacles. Shell design classes include: 

cLass E—Environmentally resistant— 

individual wire seal 

cLass P—For potting 

cLass H—Hermetically sealed 

cLass J—For jacketed cable 

cLass c—Standard cable clamp 


There are five shell sizes, and 17 insert arrangements— 
ranging from 3 contacts in the smallest to 48 contacts in 
the largest. 


PART NUMBERING Descriptive part numbering of MINNIE 
connectors follows that used with AN (MS) connectors. 


NOMINAL CURRENT RATING #20 contact is rated at 7.5 
amperes and #16 contact at 17.0 amperes. 


OPERATING TEMPERATURE —67°F. (—55°C.) to +257°F. 
(+125°C.). 





CONTOUR TRENTWELD TUBING is 
available in a wide range of grades 
including Hastelloy,* Zirconium, Zir- 
caloy, Titanium, 19-9-DL — and in 10 
basic tubing classifications (pressure, 
mechonical, aircraft, heot resistant, 
ornamental, sanitary, beverage, 
large diameter, shaping and formed 
tubing). 


*Trademark of Hoynes Stellite Co 


get high strength and uniformity with 
TRENTWELD stainless and high alloy 
pipe and tubing (sizes range from 18" to 40” O. D.) 


As Trent makes them, today’s welded pipe and 
tubing are as strong as — and even more uniform 
than — pipe and tubing made by any other method 
of manufacture. That’s because (1) an exclusive 
welding process (Contour Trentweld®) virtually 
eliminates any bead or undercut, and (2) cold 
working and annealing after welding make the 
weld equal in strength and corrosion resistance to 
the parent metal. 

Furthermore, Trent checks the quality of its 
pipe and tubing with a series of strict tests. All 
strip going into the welder is checked for width 
and tolerance. Samples of each lot are tensile 
tested. Periodic tests — flattening, reverse bend, 
flare and flange, coil and pressure — are conducted. 
Pipe and tubing for corrosive applications get 
rigid corrosion tests. And, if necessary, “single- 


wall” X-ray inspections, exclusive with Trent, can 
be made on any lot. 

Naturally, pipe and tubing made to these stand- 
ards can’t be surpassed for strength, uniformity 
and service. But get complete details — 


conTous | rouR TRENT TUBE COMPANY 
[Seerrwets) Subsidiary of Crucible Stee! Company of America 
Le ” General Offices, East Troy, Wisconsin 

Gentlemen: Please send me the 48-page 
Trent Tubing Handbook. 


Name. 





Mail coupon for free 48- 
poge Trent tubing hand- 
book — contains complete 
data on physical, chemical, 
electrical properties, corro- 
sive data, theoretical 
weights, hardnesses, etc. 


Firm 





Street. 





City. 








MISSILE GUIDANCE ENGINEERS 


| AIRBORNE RADAR ENGINEERS 


HE TeLemerering ENGINEERS 


gee pegprer 
SONAR & ANTI-SUBMARINE 
BBs WARFARE ENGINEERS 


By Marine HYDRAULIC ENGINEERS 


in Southern California 


There are important positions available in these 
small, independent engineering groups at Bendix- 
Pacific for engineers at all levels. Bendix-Pacific 

particularly interested in strong, analytical 
engineers who have the calibre and capabilities 
to advance into systems engineering programs. 


Please write W. C. Walker 
your qualifications or fill in 
the coupon and mail it today. 


W. C. Walker, Engineering Employm't Mgr. 
Bendix-Pacific, Bendix Aviation Corp. 
11600 Sherman Way, North Hollywood, Calif. 


am interested in (check one 
Electrical [) Mechanical Engineering 


am a graduate engineer with____ 

J degree. 

| am not a graduate engineer but have 
years experience. 

Name 

Address 

a 

Zone —____ State 
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chambers, one inside the other. Outer 
chamber is used to perform the ultra- 
sonic cleaning operation and the inner 
chamber is used for final assembly, test- 
ing and packaging. 

Two-ton air-conditioning unit is em- 
ploved to change the air in the rooms 
at rate of 10 times per hour. An electro- 
static filter capable of filtering dust par- 
ticles down to one one hundred and 
fiftieth of a micron also is used. Vac- 
uum type venting system removes 
fumes from the trichloroethylene clean- 
ing tanks to maintain an uncontami 
nated atmosphere. One ounce per cubic 
foot of air over-pressure ensures an out 
ward flow of air when the door is 
opened 


Navy Drone Launched 
° 
By Compressed Air 

Simplicity, economy and light weight 
are said to be the advantages of Navv's 
elastic cylinder-type drone launcher 
developed by the Naval Air Engineering 
Facility, Philadelphia, Pa 

Launcher’s carriage, to which the 
drone is attached, contains roller which 
fits tightly against a flattened length of 
standard six-inch diameter heavy duty 
fire hose. To fire the drone, com 
pressed air is blasted into the hose for« 
ing the roller to carry the carriage up 
the launching track 

By increasing the pressure in the hose 
during the run, the carriage is acceler 
ated sufficiently to keep the drone flving 
until its engine cuts in. Carnage auto 
matically drops off after launching ha 
been completed 

Navy says production models of it 
elastic cylinder device will be one half 
the weight and 50% less expensive to 
operate than piston and jet-assisted 
takeoff drone launchers 

Production models of the new 
launcher also will differ from the orig 
inal device in that the track will be an 
integral part of the accumulator. Ac 
cumulator will be built with flanges at 
both ends se that multiples of them 
may be attached together to launch 
heavier drones 

ests indicate that one section would 
be sufficient to launch a 375 Ib. drone 
with initial velocity of 85 mph. using 
500 psi. air pressure. 

Ihree sections in combinations would 
launch a 2,000 Ib. vehicle at 200 mph., 
said to be the maximum requirement 
for drone launching equipment 

Navy is considering further applica 
tions of the elastic cylinder launcher 
including use of a longer launcher and 
liquid gas propellant to accelerate a 
vehicle to near sonic speed. This might 
provide a substitute for first stage 
booster rockets, and permit small mus 
siles to carry a considerably heavier 
payload 





LIBRASCOPE 


=Tal-tlele rol Tethe-4 


converters 


shaft to 
folTeihe- Umm -leletelel—1a— 


Binary 


Four models 
7 - 19 bits 


Binary 
Coded 
Decimal 


now Five models 
0-1999 to 0-359,999 
capacities 


Features of Librascope Shaft Posi 
tion-to-Digital Converters include 
serial /paralie! time sharing, dou 
bie brush pick-offs, no dead time, 
variety of codes, digitel-analog 
and analog-digital conversions 
They are designed for the transfer 
of data from a shaft position to a 
form suitable for digital compu 
ters or data logging systems. Spe 
cial converters are designed to 
meet customer requirements (in 
cluding Sine Cosine). Please sub 
mit desired characteristics 


Write for Catalog £10-1 


ner 





LIBRASCOPE 





NEW AVIATION PRODUCTS 





Missile Power Unit 


Auxiliary power unit for missile con- 
trols receives mechanical shaft power 
at 12,000 rpm. and provides energy in 
the form of hydraulic oil under pres- 
sure, 

Hvdraulic power pack delivers 0.6 
gpm. against a discharge of 2,000 psi 
pumping MIL-O0-5606 oil with an efh 
ciency in excess of 70%, the maker 
states. Compensating bellows are said 
to adjust for thermal expansion of oil 
and to permit operation of the pack 
with a pressurized pump, ensuring oper- 


G loads. Check valve permits ground 
check out of hydraulic circuit without 
energizing power unit 

Eastern Industries, Inc., 100 Skiff St.. 
Hamden, Conn. 


Instrumentation Tape Recorder 


I'ransistorized instrumentation tape 
1ecorder is designed to handle 14 tracks 
of simultaneous data 

Model C-100 has an electronic re- 
mote control svstem that selects anv 
preset group of 10 speeds between 33 
and 60 in. per sec Recorder uses differ- 
ential capstan drive and an electro- 
magnetic braking svstem. System ac- 
cepts input frequencies from 45 to 
1,000 cps. Nominal input voltage is 
117 volts, line voltage. Circuit is said 
to be adaptable to telemetry systems. 

Mincom Division, Minnesota Mining 
& Manufacturing Co., 2049 S. Barring- 
ton Ave., Los Angeles 25, Calif. 


Missile Fire Extinguisher 


Foam fire extinguisher heads are de- 
signed to be set up on missile launch 
pads to combat missile fires. Operated 
by remote control from observation 


lower, rotate or change stream widths 
In use at Cape Canaveral, Fla., and at 
Atomic Energy Commission plants, the 
extinguisher uses the maker's UNOX 
foam. 
Akron Brass 
Wooster, Ohio. 


Manufacturing Co., 


Jet Control Valve 


Pressure ratio control valve for direct 
mounting on jet engines has patented 


ation at altitude aund under negative bunker units can be made to raise, sensing mechanism permitting pressure 


ELECTRIC 


75,000 BTU UNIT 


> 4.) Mek-jiie], Ba icles 


PORTABLE 


FLIGHT LINE 
HEATER 


: , No Fire Hazard 
This unit has met the test of severe jecest Re een 


Arctic cold. Pre-heats engines or 
interiors with safe high-volume output. 
Approved for operation in 

Class 1, Group D atmospheres. 


@ No Static 
Build-Up 


© Completely 
Safe 


®@ Portable... 
Easy to Move 


@ 75,000 BTU/hr. 
at +40° F. 


COATES ELECTRIC MANUFACTURING CO. 


3419 11th Avenue S.W. Seattie 4, Washington 
“‘—IF IT’S DONE ELECTRICALLY...IT’'S RIGHT!’’ 
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AIRBORNE 
DATA ACQUISITION 
SYSTEM ENGINEERS 


Bell has exceptionally interesting open- 
ings for those with two to four years 
experience in airborne measurements 
and recording of pressure, strain and 
temperature and experience in 
telemetry and airborne RF radiation 
units and modulation techniques utiliz- 
ing FM/FM. PDM/FM, PCM/FM. or with 
magnetic tape recorders (airborne or 
laboratory), tape play back systems 
utilizing F/M, pulse-relay modulation 
or pulse-code modulation and tape proc- 
essing utilizing an electronic computor. 
Successful applicants will be respon- 
sible for detailed design of airborne 
telemetry or magnetic tape data acquisi- 
tion systems on advanced high perform- 
ance VTOL programs. These openings 
offer good salaries, liberal benefits and 
excellent working and living conditions. 
Send resume of qualifications to: 


Director, 
Engineering & Scientific Employment 
Dept. E-43 


BELL AIRCRAFT CORPORATION 
P. O. Box 1, Buffalo 5, N. Y. 








"“PRE-TOOLED 
FILLER CAP” 


AN B 


simplifies 





design-procurement! 


It’s the key to a wide range 
of pre-tooled filler caps and 
components. Units adaptable 
to aircraft, missile, ordnance 
and other activity fueling 
systems. Many combinations 
direct from stock. Why 
duplicate? Write for your 
guide today! 


sSsPrEco 


(Steel Products Engineering Co.) 
DIVISION OF KELSEY-HAYES COMPANY 
SPRINGFIELD, OH/O 
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ratio measurement to within }% over a 
pressure altitude range of 15 to 1, the 
manutacturer states 

'ype 141 VK14 utilizes a rectangular 
stainless steel diaphragm to sense pres- 
sure ratio error and to regulate a 3,000 
psi. hydraulic servo valve. Weight of the 
unit, including hydraulic valve and an 
electro-magnetic remote resetting valve, 
is 7 lb 

Consolidated Controls Corp., Bethel, 
Conn. 


Cryogenic Swivel Joint 
Self-lubricating swivel joint permits 
liquid oxygen or other liquefied gases to 
circulate in the thrust bearing races, 
taking advantage of the lubricity of the 
fluid. Joint provides low-torque free- 
dom of movement in as many planes as 


desired, the manufacturer states. 

Swivel joints under 2 in. dia. handle 
pressures to 2,500 psig. at temperatures 
from —320 to +160F. Joints over 2 in 
handle pressures to 150 psig. Sizes 
range from 4 in. to 16 in. with flanged, 
threaded or beveled-for-welding end 
connections. 

Chiksan Co., 330 North Pomona 
Ave., Brea, Calif. 


Shock Test Machine 


Shock machine developed to test 
litan ICBM components is versatile 
enough for any tvpe of shock testing, 
the manufacturer claims. Machine is 











work in the fields of the future at NAA 


STRUCTURAL 
TEST 
ENGINEERS 


NAA has immediate openings 
for senior engineers to work 
on such top-level projects as 
the B-70. F-108 and the rocket 
ship X-15 


As part of our expanding 
organization, you ll manage 
elevated temperature test 
projects, including planning 
and design: conduct tests and 


report results. 


INSTRUMENTATION 
ENGINEERS 


If you know instrumentation 
and equipment limitations, 
and are experienced in the 
design of setups, there is a 
career for you measuring 
strains, static and dynamik 
loads, temperatures and 
deflections. 


Write to: Mr. A. H. Stevenson 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH (i 


AMERICAN “4 
AVIATION, INC. 











W. D. “Win” No vp, Assistant 
Project Engineer—-F-101, 
joined MAC in 1945 with a 
background of structural and 
mechanical airplane design. 
Win requested and was given 
the opportunity to enter the 
field of airborne electronics 
where he has made many valu- 
able contributions in the areas 
of cockpit design, armament, 
electrical and electronics 
systems. 


McDonnell engineers are con- 


MiDONNELL Z (in 


Number Four of a Series 


PROJECT F-101 


stantly encouraged toward self- 
improvement. Tuition paid ad- 
vanced study, career counselling, 
and rotational training are but a 
segment of an organized plan to 
improve the professional caliber 
of our engineering staff. 














ENGINEERS 


Positions of technical leadership 
available for: 


DESIGN ENGINEERS 


(Airplanes, Missiles and Helicopters) 


For mechanical, structural, or electrical design 


assignments. 


ELECTRONIC ENGINEERS 
SYSTEMS: 
Group Leaders and Senior Electronic Engineers re- 
quired with minimum five years’ experience. Need 
men capable of establishing requirements for, and 
supervising the development of, major and sub 
electrical and electronic systems—including check 
out equipment—for missiles and airplanes. 
Infra-red Systems 
Guidance Systems 
Navigational Systems 


Flight Control Systems 
Communications Systems 
Radar Systems 


CIRCUIT & PRODUCT DESIGN 


Senior and Junior Electronic Engineers needed for 
assignments in the design and development of: 


Electronic Packaging 
Beacons Airborne Digital Computers 
Airborne Radar Auto-Pilots 

Missile & Airplane Check Out Equipment 


STRENGTH ENGINEERS 
SENIOR FLIGHT TEST ENGINEERS 
WEAPONS SUPPORT ENGINEERS 
THERMODYNAMICS ENGINEERS 

SENIOR TEST ENGINEERS 
SENIOR AERODYNAMICISTS 
FLUTTER AND VIBRATION ENGINEERS 

DYNAMICS ENGINEERS 
HYDRODYNAMICS ENGINEERS 
OPERATIONS ANALYST—MISSILES 


Supervisory positions exist in several of 
these areas. 


Antennas 


To secure more information about our com- 
pany and our community, please complete 
and return the coupon below: 


Address 


Position Sought 
Degree Held au 


Mail to: Raymond F. Kaletta, Dept. A 
Technical Placement Supervisor 
P. O. Box 516, St. Lovis 3, Mo. 


~—-~-MACareers Are Successful Careers!-—- 
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said to be capable of producing saw- 
tooth-wave shock patterns of more than 
100Gs over shock response spectrum of 
80 to over 1,000 cycles per second. 

Machine’s carriage drops from a pre- 
determined height, impacting against a 
molded lead pellet. By controlling the 
size and shape of the pellets, a variety 
of shock pattern can be obtained 

Electronic packages 124 in 
ind weighing 40 Ib. can be handled bi 
the shock tester 

Lycoming Division, Avco Manufac- 
turing Co., Stratford, Conn. 


squ ire 


Battery Charger 


Automatic silver zinc battery charger 
is said to be capable of charging five ait 
craft batteries while discharging an 
other 

Chargers, operating on a constant 
current principle with automatic shut 
off to prevent overcharging, may be op 
erated by unskilled personnel. Batter 
charger can recharge batteries as large 
as 21 cells, varying from .15 to 6 amp 
Chargers are being marketed along with 
1 silver zinc battery tester 

Republic Aviation Corp., Farming- 
dale, N. Y. 


Transistorized Servo 


Servo, developed for actuating drone 


aircraft and missile control surfaces, is 
said to have application wherever pro 

portional positioning is desired 
Model 1350 servo has a center mount 

“ : 
measuring 24 in with 2 in. di 
ameter tubing extending from mount 
block with 94 in 


centers in retracted position 


squ iT¢ 
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MeGraw-Hill Book Ce 
$27 W. 4ist St., N.Y 
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For price and terms 
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SPACE FLIGHT 


By CARSBIE C, ADAMS, 


National Research 


and Development Corporation 


GUIDED MISSILES 


Sponsored by the Department of 


e; with a Foreword 
HARLES T. MYERS. 
U.S.A.F. 





10 DAYS’ FREE EXAMINATION 


».. Dept. AW-8.11 
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is transistorized with the exception of 
one subminiature vacuum tube in input 
stage for high impedance matching pur- 
poses in existing voltage systems. Servo 
has the following characteristics: travel, 
1} in.; max. velocity, 54 in./sec.; stalled 
thrust, 150 Ib.; repeatability, + or 
— .007 in.; total weight, under 3 Ib. 
Price of actuator, amplifier combination 
is from $520 to $700, depending on 
quantity. 

Advanced Research Associates, Inc., 
4130 Howard Ave., Kensington, Md. 


Water Injection Pump 

Jet engine water injection pump is 
designed jp run dry after supplying 
thrust augmentation on takeoff. 

Model 9753 pump, in use on J57 
engines, delivers water at 90 gal. per 
min., 400 psi., operating at 6,200 rpm. 
After takeoff, pump is drained and mov- 
ing parts continue to operate for dura- 
tion of flight. Operational temperatures 
vary from —65 to 250F. Unit incor- 
porates a boost impeller, vortex element 
and a relief valve. Drain valves permit 
drainage to prevent icing. Pump weight 
is 20 Ib. 

Chandler-Evans, West Hartford 1, 
Conn. 


WHAT'S NEW 


. >. . 
Publications Received 
Behind The Sputniks—by F. J. Kreger 

pub. Public Affairs Press, Washington, 
D. C. $6.00; 380P. 

A survey of Soviet astronautics from 
its pioneering stage up to the launching 
of its first artificial earth satellite. 


Missile Engineering Handbook—by 
Grayson Merrill, Capt. USN (Ret.)- 
Pub. D. Van Nostrand Co., Inc., 120 
Alexander Street, Princeton, N. J. 
$12.50: 600P 

This book is the fourth volume in 
the series entitled, “Principles of 
Guided Missile Design.” This series is 
intended to give well grounded material 
in the technology of guided missiles 
and space flight. 





Aeroelasticity In Stability and Control— 
published by J. B. Rea Co., Inc., for 
Wright Air Development Center, U. S. 
Air Force. $8.00, 506 pp. (Order PB 
131027 from Office of Technical Serv- 
ices, U. S. Department of Commerce, 
Washington 25, D. C.) 

[his volume presents technical ma- 
terial which enables a_ practicing 
dynamics engineer to understand various 
aeroelastic phenomena and to apply 
methods for incorporating aeroelastic 
effects in equations of motion. Tech- 
niques are also given for solution of the 
equations. Material is presented by 
“example” rather than by a manual 
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approach, since many of the techniques 
of analysis are still being developed. 


Operation Grasshopper—by Dario Poli- 
tella, published by Longo Publications, 
1318 Beaumont Drive, Wichita 4, Kan. 
200 pp. 

History of the Army’s light planes in 
combat in Korea from aggression to 
armistice, 1950-1953. 


Digital Computer Components and 
Circuits—by R. K. Richards, published 
by D. Van Nostrand Co., Inc., 120 
Alexander Street, Princeton, N. J. 
$10.75, 523 pp. 

This book provides a ready source of 


basic engineering approaches related to 
digital techniques carefully organized 
for practical use. Logical functions and 
digital storage, basic operations to be 
performed by a digital computer, are 
discussed at length 


Van Nostrand’s Scientific Encvyclo- 
pedia—published by D. Van Nostrand 
Co., Inc., 120 Alexander Street, Prince 
ton, N. J. $30.00, 1,800 pp. 

This work covers the principles and 
practical applications of the great 
physical and biological sciences, mathe 
matics, engineering and medical tech 
nology in a book both thumb-indexed 
and cross referenced for convenience 














... where ABILITY is highly 


prized and justly rewarded 


At GE’s Jet Engine Department, Cincinnati, the emphasis is on 
ability. Our unique use of small-unit work groups gives each man 
the opportunity to use his ability to the utmost in an atmosphere 
of individual professional respect. There’s always room for advance- 
ment, based on your ability to accept challenges successfully. 

If you like this method of working, you'll be interested to know 
that our activity is expanding, with military and commercial jet 
engine contracts through 1962. We have excellent opportunities for 
engineers of better-than-average ability with development engineer- 
ing experience in: 

NOZZLE AERODYNAMICS ENGINE CONTROL SYSTEMS RELIABILITY 

ROTATING COMPONENTS ELECTRONIC TEST INSTRUMENTATION 

MECHANICAL CONTROLS COMPONENTS 
These are “career” positions, starting at $7,000 to $12,000. More 
responsible positions are available if you qualify. Check your field, 
complete coupon, and mail entire ad to: 
Mark Elwood, Jet Engine Dept. AW-811 
General Electric Co., Cincinnati 15, Ohio 


If there is a position matching your specialized background and 
interests, you will be invited to visit us at our expense and talk with 
our Engineering Managers about your future with us. 

















Name 

Address 

City. Zone__ State Phone 
Degrees. College Date 





Aw-811 


GENERAL ELECTRIC 


JET ENGINE DEPT. CINCINNATI! 15, OHIO 














Newest commercial jets to get 
“double starts” from Jupiter* turbines 


DESIGNED SPECIFICALLY for planes of the 
jet age, Solar’s gas turbine-powered 
ground support units offer faster, 
cooler, more economical starting for 
America’s newest jet airliners. Among 
the first to use the units will be Doug- 
las’ DC-8 and Convair’s new 880—both 
of which require large quantities of 
compressed air to start their high-thrust 
jet engines. 

Capable of starting two engines at 
once, the units offer substantial savings 
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in time and fuel, as well as additional 
power for air-conditioning and pre- 
flight checks. They are easy to 
maintain, start instantly under severe 
temperature extremes, can be operated 
on almost any available fuel. 

In volume production at Solar, the 
powerful starting and servicing units 
are marketed for off-the-shelf delivery 
to airports, airlines and military aircraft 
and missile installations. They are 
mounted on self-propelled vehicles, 


small trucks and carts, and on small 
boats to service advanced jet seaplanes. 
For complete information write to 
Dept. F-52, Solar Aircraft Company, 
San Diego 12, California. We'll include 
a free, illustrated brochure. 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 











WHO'S WHERE 





(Continued from page 15) 


Changes 


Jesse Y. Bowman, project manager for the 
USAF Minuteman missile’s guidance and 
control system, Autonetics, a division of 
North American Aviation, Inc., Downey, 
Calif 

Richard P. Frazee, director-sales and serv- 
ice, and Harris D. Gilbert, manager-con- 
tracts, Reaction Motors Division of Thiokol 
Chemical Corp., Denville, N. J. 

David E. Aldrich, program manager re 
sponsible for advanced large rocket engine 
activity, Rocketdyne, a division of North 
American Aviation, Inc., Canoga Park, 
Calif. 

Walter R. Woodward, director of engi- 
neering, Dynametrics Corp., Burlington, 
Mass 

Jack G. Anderson, director-military mar- 
keting, Hoffman Laboratories Division, 
Hoffman Electronics Corp., Los Angeles, 
Calif., and Tom C. Clark, marketing man 
ager for the division’s recently established 
Electro-Mechanical Department 

Frank Bobrick, chief engineer, Wells In 
dustries Corp., North Hollywood, Calif 

R. L. Lobo, resident representative in 
charge of all Thor-Able Program opera 
tions, Aerojet-General’s recently established 
field service office at Douglas Aircraft Co., 
Tulsa, Okla 

Dwight W. Kaufmann, manager, Tita 
nium and Vacuum Metals Product Division, 
Crucible Steel Company of America, Pitts 
burgh, Pa 

Frank W. McCabe, special assistant to 
the manager, Beech Aircraft Corp.'s Boulder 
Division, Boulder, Colo. Also: A. L. Clark, 
manager-engineering and sales 

Robert E. Kemelhor, manager-future 
product planning and development, Pesco 
Products and Wooster Divisions, Borg 
Warner Corp., Bedford, Ohio. Also: R. B. 
Harlan, Jr., general manager, and Allen T. 
Puder, operations manager, Pesco Products 
newly established Western Branch, Los An 
geles, Calif 

Howard D. Weissman, manager of con 
tract procedures and analysis-military opera 
tions, Allen B. Du Mont Laboratories, Inc., 
Clifton, N. J 

Gordon §S. Robinson, customer liaison 
manager, Subsystems Division, Servomech 
anisms, Inc., Hawthorne, Calif 

Michael Balog, manager-manufacturing 
and engineering, Semiconductor Division, 
Sylvania Electric Products, Inc., New York, 
N. Y. Also: Dr. Sumner Mayburg, chief 
engineer, and Theodore R. Bunnell, man 
ager-manufacturing services 

John F. Harrigan, manager-Dayton, Ohio, 
area office, Grand Rapids Division, Lear, 
Inc., Grand Rapids, Mich 

Vernon G. Edwards, special representa 
tive-sales and service, Dallas Airmotive, Inc., 
Dallas, Tex. 

Wyman L. Henry, director of marketing, 
Beech Aircraft Corp., Wichita, Kan. 

D. R. Schaffer, Eastern sales manager, 
and Charles H. F. Schuster, comptroller, 
Hydrodyne Corp., North Hollywood, Calif. 

John L. Greer, district sales manager, 
Cessna Aircraft Co., Wichita, Kan. 
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ENGINEER OPPORTUNITIES AT RAYTHEON 





. 





ARMY’S HAWK MISSILE is launched from mobile platform by fast-moving 
land forces. Raytheon engineers working on prime contract developed the 
design that makes possible missile’s extremely low-altitude capabilities. 


Where is your future 
in Missile Engineering? 


It’s your move. Your experience as a specialist in aeronautical 
design work qualifies you for good positions with a number 
of capable organizations. But somewhere is that special situ- 
ation that will lead to the rewarding future you want. 


Before you make your next move, you’ll want to take a long 
careful look at the leading companies in missiles and where 
they are heading. Your company list will include Raytheon 
—now prime contractor for the Army Hawk and Navy Spar- 
row III, with continually expanding development programs 
that need the talents of capable men in: 


STRUCTURES: Stress analysis + Structural design » Dynamic analy- 
sis « Static testing - Weight analysis 


AERODYNAMICS (Missile): Stability and Control + Air loads 
Performance 


WIND TUNNEL TESTING - AERODYNAMIC HEATING 
ROCKET ENGINEERING (Solid) 


For interview in Bedford, Mass., please write, wire, or phone 
collect to CRestview 4-7100. Ask for R. W. McCarthy. 


RAYTHEON MANUFACTURING COMPANY 


MISSILE SYSTEMS 
D/V/ISION 


>> 


Excellence in Electronics BEDFORD, MASS. 
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This letter moved an engineer ahead 5 years 


Two years ago a man took 10 minutes to write this letter. Today he enjoys the 
responsibility and professional standing in the Autonetics Division of North 
American that might have taken 5 years to achieve elsewhere. 


COMPUTERS AT AUTONETICS—A FIELD OF OPPORTUNITY 

At Autonetics we have concentrated on developing original techniques 
in transistor circuitry, miniaturization, and quantity manufacture of 
precision components. For only with these new arts is it possible to 
create computers so small, rugged, reliable—yet so big in performance 
—that they can meet the demands of the space age or the increasingly 
complex problems of industry. 

Our engineers have designed and built both analog and digital com- 
puters—for inertial navigation, bombing-navigation, armament con- 
trol, flight control and data processing equipment. Out of this experi- 
ence, Autonetics built the first transistorized digital computer of true 
general purpose capacity. 

Today at Autonetics there's a respected combination of scientists, 
engineers, and production men constantly forging ahead into vital new 
technologies. Every state of the art is represented, from preliminary 
conception right through manufacturing. Facilities are the finest—and 
it’s just a short jaunt to mountains, beaches or desert. 

You owe it to yourself to consider how far you can advance by 

entering this exceptionally promising field right now. Here are the 
opportunities: 
LOGICAL DESIGN + SMALL COMPUTER PROGRAMMING «+ SYSTEMS 
DESIGN, DEVELOPMENT AND TEST + TRANSISTOR CIRCUITRY - 
MAGNETIC MEMORY + SYSTEMS INTEGRATION + FIELD SERVICE 
ENGINEERING. 


Write your letter today. Please include a resume of your qualifications. 
Decide now to investigate your opportunities at Autonetics. Reply will be 
prompt, factual, confidential. 





Write B. H. Benning, Manager, Employment Services. 
9150 E. Imperial Highway, Downey, California 


Autonetics 
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TO YOUNG 
SYSTEMS 
ENGINEERS 


(EE, ME, AE or Physics) 
2 to 7 Years “Out” 


D&D Positions Now Open 
with General Electric 
on Long-Range Ballistic 
Missile Systems 


Progressive design and devel- 
opment programs in the field of 
inertial guidance and fire con- 
trol provide these new, long- 
term growth opportunities at 
General Electric’s Ordnance 
Section. 


Write us if you feel you can 
make acreativecontributionto: 


e design and evaluation of ballistic 
missile inertial systems 


e laboratory and field evaluation of 
associated fire control systems 


e subsystem specifications 


e systems testing at laboratory and 
field sites 


Salary commensurate with ex- 
perience. 


Location — Pittsfield, Mass., in 
the heart of the Berkshire sum- 
mer and winter recreation 
country. 


Send resume in confidence to: 


Mr. W. S. Fieldirtg, Div. 58-WF 
ORDNANCE SECTION 


MISSILE & ORDNANCE SYSTEMS DEPT. 


GENERAL@@ELECTRIC 


Pittsfield, Mass. 
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EMPLOYMENT OPPORTUNITIES 


Secrets of the universe continue to unfold 
before the searching eyes of CROSLEY 
engineers. The drama being enacted on the 
stage of space is one of constant excitement 
and challenging situations. CROSLEY engineers 
are participating in many programs that offer 


opportunities for personal growth and advancement. 


HERE ARE FIELDS OF CURRENT ACTIVITY: 
GROUND RADAR 5. COMMUNICATIONS 
AIRBORNE DEFENSE AIRBORNE 
SYSTEMS RECEIVER 
ANTENNA AND MICRO 6. AIRBORNE FIRE 
WAVE EQUIP ‘AENT feel bi tell 
COMPUTER ANO 7. SERVO 
ANALYTICAL MECHANISMS 
SERVICES 8. TRANSISTORIZED 
N A? EQUIPMENT 
9. GUIDED MISSILES 
10. INFRARED RESEARCH 


We'll send you literature and 
a me 


Write us for complete details 
we'll tell you about the advantages of family 
Queen City of the West, Closest tc the Heart 
There are numerous company benefits and you 


Cincinnati 
of America 
will be paid generous relocation expenses 


Send your resume to: 


yoo 


Frank Plasha, Personnel Mgr., 
Division Headquarters 


1329 ARLINGTON STREET 


AVCO manurActuRING CORPORATION 
CROSLEY DIVISION 


CINCINNATI 25, OHIO 








What is your problem? 


Competent men for your staff? .. . employment? . . . or 


are you looking for—or offering—a business opportunity 
of special interest to readers of this publication? You can 
get their attention—at small cost—through an advertise 


ment in the Employment Section of AVIATION WEEK. 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—execu- 
, technical, selling. office, skilled, manual, etc. 


NATIONA 
COVERAGE ris 


Positions Vacant 
Positions Wanted 
Part Time Work 





ENGINEERS . .. 
- TECHNICIANS 


Employment Agencies 
Employment Services 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered Labor Bureaus 


———RATES——— UNDISPLAYED 


$2.70 per line, minimum 3 lines. To figure advance 
payment count 5 average words as a line. 
Position Wanted Ads are % of above rate 


DISPLAYED 


The advertising rate is $45.00 per inch for all adver- 
tising appearing on other than a contract basis. 





Frequency rates quoted on request. 


column—-2 columns--30 inches to a page 


Subject to Agency Commission 





An Advertising inch is measured %" vertically on a 


Box Numbers—counts as | line. 
Discount of 10% if full payment is made in advance 
ior 4 consecutive insertions 


Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y. 36, N.Y 











HELICOPTER 
field service representatives 
for electronics work 


Unusually interesting work is involved in these jobs 
with the world’s pioneer helicopter builder. You 
will travel to many places within the area of your 
permanently assigned base which could be almost 
anywhere on the globe. You will support our 
present field service men with your specialized 
knowledge of automatic stabilization equipment, 
sonar-radar, Doppler and other electronic equip- 
ment used on or by Sikorsky helicopters. 


To qualify for these interesting opportunities does 
not require an E.E. degree. However, you must be 
a qualified technician with a minimum of five years’ 
experience. Though not essential, previous heli- 
copter experience is desirable. 


Please send complete resume to Mr. James L. Purfield 


SIKORSKY AIRCRAFT 


One of the Divisions of United Aircraft Corporation 


Stratford 


Connecticut 








EASTERN SALES-ENGINEER 
REPRESENTATIVE 


This West Coast organization is seeking a 
Seles Engineer to sell nationally accepted 
hydroulic line to aircraft and missile indus- 
try. Must have proven ability to sell tech- 
nical products. Engineering background, air- 
craft experience or familiarity with hydraulics 
desirable but not datory. Give | 

resume and salary expected with first letter. 


P-8598, Aviation Week 
1125 W. 6th St., Los Angeles 17, Calif. 





SALES ENGINEER 
WANTED 


Location will be either New York City or Philadel. 
phia, Pa. to sell to missile and aircraft companies 
high speed relays, choppers, pressure switches and 
transducers. Should have electrical engincaring de- 
gree although will id h . 
who have good background in electrical feild. Ex- 
cellent opportunity. 








THE BRISTOL COMPANY 
Waterbury, Connecticut. 








Write Horry E. Beane, Vice President, 











When Answering BOX NUMBERS 


to expedite the handling of your correspondence and avoid confusion, 
please do not address a single reply to more than one individual box 
number. Be sure to address separate replies for each advertisement. 








FIELD ASSIGNMENTS 
HOME and ABROAD 
with 


CHRYSLER 
MISSILE DIVISION 


located in Suburban 
DETROIT, MICHIGAN 


Expanding activities on our 
prime ballistic missile contracts 
—REDSTONE and JUPITER— 
require the addition of experi- 
enced technical personnel for our 
Field Engineering Section at 
both domestic and overseas lo- 
cations. 


© MISSILE TRAINERS 

© INSTALLATION ENGINEERS 
© ENGINEERING INSTRUCTORS 

© MAINTENANCE ENGINEERS 
¢ MANUAL COORDINATORS 


Current openings include man- 
agement positions on the Field 
Engineering Staff in Detroit and 
at various field locations. 


To qualify, applicants must pos- 
sess at least 2 years technical 
schooling, a solid engineering 
background in missiles, aircraft, 
electronics, military equipment 
or related missile field engineer- 
ing activities and strictly mobile 
for job assignments. 


Candidates selected for these 
positions will enjoy excellent 
starting salaries, a variety of 
interesting work assignments, 
outstanding promotional oppor- 
tunities and an unique and re- 
warding field benefit program. 


For further information submit 
a complete resume of your quali- 
fications in confidence to: 


Mr. J. A. Murray 


Technical Recruitment Supervisor 


CHRYSLER CORPORATION 
Missile Division 
P. O. Box 2628 
Detroit 31, Michigan 
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FOR RATES 
OR INFORMATION 


About Classified Advertising 


Contact 
The McGraw Ul Office 
Vea rest You. 


ATLANTA, 3—1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
R. H. POWELL 


BOSTON, 16—350 Park Square 
HUbbord 2-7160 
J. D. WARTH 


CHICAGO, 11—520 No. Michigan Ave. 
MOhowk 4-5800 
W. J. HIGGENS 


CINCINNATI, 37—2005 Seymour Ave. 
Elmhurst 1-4150 
F. X. ROBERTS 


CLEVELAND, 13— 
1164 Illuminating Bidg., 55 Public Square 
SUperior 1-7000 
W. B. SULLIVAN 


DALLAS 1—1712 Commerce St., Vaughan Bidg. 
Riverside 7-5117 
GORDON JONES - F. E. HOLLAND 


DETROIT, 26—856 Penobscot Bidg. 
WOodwerd 2-1793 
J. G. GRANT 


LOS ANGELES, 17—1125 W. 6 St. 
MAdison 6-935! 
R. L. YOCOM 


NEW YORK, 36—500 Fifth Ave. 
OXford 5-5959 
D. T. COSTER - 8. P. LAWLESS 


PHILADELPHIA, 3—Six Penn Center Plaza 
LOcust 8-4330 
H. W. BOZARTH - R. J. EDSALL 


ST.LOUIS, 8—3615 Olive St. 
JEfierson 5-4867 


SAN FRANCISCO, 4—68 Post St. 
DOugies 2-4600 
W. C. WOOLSTON 
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EMPLOYMENT OPPORTUNITIES 


RADAR-NAVIGATION 


I B DEVELOPMENT 


Outstanding opportunities for highly developed specialists in the 
advanced development of integrated radar-navigation systems 
AN/ASQ-28 for the B-70 chemical-driven bomber. 





RADAR ENGINEER with a minimum of two years’ experience as 
technical leader of radar systems development project. Duties 
should have included technical responsibility for major equipment 
and control of subcontractors’ work. Further experience with tran- 
sistor circuits of radar test equipment highly desirable. 





INERTIAL GUIDANCE ENGINEER with a minimum of eight years’ 
experience in servo-mechanisms or development of complex devices 
for military applications, including three years as technical leader 
of inertial guidance system development. Must have experience 
in astro-compass, with ability to analyze relationship of inertial 
equipment with bombing and navigation computer. Will assume 
broad project leadership in planning and controlling work of major 
subcontractors. 


Qualifications: Bachelor's or Master's Degree in Electrical Engineer- 
ing or Physics. 





SYSTEMS ENGINEER with a mmimum of eight years’ experience 
in development of complex military devices in the fields of servo- 
mechanisms, radar, or computers. Able to integrate these elements 
in weapons systems. At least three years’ experience in over-all 
systems analysis. Will design and analyze closed-loop systems con- 
sisting of inertial and radar equipment, display materials, and 
analog digital computers. 





Qualifications: Bachelor's or Advanced Degree in Engineering. 


COMPUTER ANALYST with one to four years’ experience in digital 
techniques used to solve real-time control problems. Will do mathe- 
matical analyses of inertial control systems. 


Qualifications: Advanced Degree in Physics or Engineering Science 
with strong math background. 





AIRCRAFT INSTRUMENTATION SPECIALIST with flight test 
experience and thorough knowledge of servo-mechanisms and elec- 
tronics. To work on new methods of aircraft instrumentation. 


Qualifications: Master's Degree in E.E. or A.E. and four years’ experi- 
ence, or Ph.D. in E.E. or A.E. and background in aircraft instru- 
mentation, especially air speed and altitude measurements. 





ADVANTAGES OF IBM A recognized leader in the electronic com- 
puter field . . . products used in both military and commercial 
applications .. . advancement on merit . . . company-paid relocation 
expenses . . . liberal company benefits . . . salary commensurate 
with ability and experience. 





Immediate openings in Owego, N.Y., in new modern engi- 
neering laboratory situated in colorful, rolling hillside of 
southern New York. 


WRITE, outlining qualifications and experience to: 


Mr. Paul E. Strohm, Dept. 524 T 
IBM Corporation, Owego, N. Y. 





DATA PROCESSING 


INTERNATIONAL ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 


BUSINESS MACHINES SPECIAL ENG'G PRODUCTS 
CORPORATION SUPPLIES 
TIME EQUIPMENT 
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EMPLOYMENT OPPORTUNITIES 


above Mach 6&6 the 
f aircraft are different... 


‘ ann sois tue AIR 


In the hypersonic regime, between Mach 
numbers of 6 and 3O, the ideal gas concept 
of air must be abandoned. 


The high temperatures associated with these speeds break down the oxygen and nitrogen 
molecules, and drastically change the composition and behavior of the air. For example: 
the specific heat can increase by a factor of more than 10, and the molecular weight can 
decrease to less than half of room temperature values. Together with other changes, these 
differences have a marked effect on aerodynamic phenomena. Air is no longer a well-known 
medium at hypersonic speeds, but an entirely different medium whose ramifications are 
just beginnigg to be recognized. 

Theoretical and experimental studies of this new medium are being conducted at the 
Cornell Aeronautical Laboratory, using a “family” of shock tubes and shock tunnels. In 
addition to basic calculations of thermodynamic properties, the Laboratory program includes 
studies in such areas as: hypersonic nozzle design, relaxation times for dissociation and 
recombination of air above 4000°K, optical radiation of high temperature air, and high 
temperature chemical reactions. 

This work in gasdynamics is typical of the many applied research projects active at C.A.L. 
— stimulating, technically challenging, and professionally significant. Our research program 
is unusually broad in scope, encompassing aerodynamics, flight research, advanced missile 
and aircraft design, and many other areas of modern flight. This broad program, coupled 
with our policy of assigning each staff member in accordance with his individual abilities 
and interests, makes it possible for us to offer outstanding employment opportunities to 
capable and imaginative men. 


SRR ep PP SPSS eS pan ae a ape aranEanay 
J. 'V. Ruch AMS | 
CORNELL AERONAUTICAL LABORATORY, INC. 
Buffalo 21, New York 


CORNELL AERONAUTICAL LABORATORY, INC. 
of Cornell University 


FREE REPORT 


The story behind Cornell 
Aeronautical Laboratory 
and its contributions to 
aeronautical progress is 
vividly told ie a ~ 
page report, 

of Research.” Whether 
you are interested in 
CA.L. as a place wo 
work or as a place to 
watch, you will find “A 
Decade of Research” 
both useful and perti- 
nent. Mail in the cou- 
pon now for your free 
copy. 


Please send me a copy of **A Decade of Research.'’ 





Street 





City Zone State 





=> > () Please include employment information. 
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| ADDRESS BOX 





REPLIES TO: Bor No 
of this publication. 


VO. 
Classified Adv. Div. 
Send to office nearest you 


NEW YORK 36: P. O. BOX 12 
CHICAGO 11: £20 N. Michigan Ave 
SAN FRANCISCO §: 68 Poat &t 





POSITIONS WANTED 
Busi lot seeks opportunity to pre- 


mote and sell business aircraft at manufac- 
turer or distributor level. 17 years continu- 
ous aviation experience SMEL and Inst. 
Knowledge jet operations, 12 years sales ex- 


perience. Presently operating own brokerage 
business. Resume and photo on request. 
PW-8517. Aviation Week 


Aviation Sales or Management Position De- 


sired. Age 28, family, 3 yrs. college. Comm. 
pilot rating. Experience includes 4 yrs. 
USAF pilot, 2 yrs. contract administrator 
(Research & Development). PW-8564, Avia- 
tion Week. 


Corporate Pilot with A&E rating 15 yrs Capt. 
experience on Lodester PV, and Lockheed 12 
aircraft. Current ratings are ASMEL, DC-3; 
DC-4; L-18; PV-2; B-25. Instrument CF 1 
and A&E. East Coast preferred. PW-8621, 
Aviation Week. 


SELLING OPPORTUNITY WANTED 


Soe ge tere representative missile aircraft 
and electronics. New York and middle At- 
Have engineering staff for one 

Over 15 years successful 
We are registered engineers 


lantic states. 
additional line. 
selling record. 


Contact F. J. Stein, F. J. Stein & Assoc., 
Morton Bidg., 220 S. 16 St., Philadelphia 2. 
Pa. 

FOR SALE 
AN /MPN—1 GCA & SCR S84 Sky Sweep 
Radars. MPN— 1A GCA systems as used by 
CAA. Also SCR 584 Sky Sweep for airway 


Each 


550 


control, Missile-Satellite tracking, R&D 
housed in 30 ft trailers. P. J. Plishner, 
5 Ave., N. Y. Tel JUdson 6-4691 





WANTED 


RATED FLIGHT ENGINEERS 
FOR CONSTELLATION AIRCRAFT 


MUST HAVE COMMERCIAL LICENSE 
AND INSTRUMENT RATING: 


P-8443 Aviation Week 
520 N. Michigan Ave., Chicago 11, Ill. 








New 
“EMPLOY MENT" 
Advertisements 


received by 10 A.M. Aug. 15th will 
appear in the Aug. 25th issue, sub- 


ject to space limitations. 


AVIATION WEEK 
Classified Advertising Division 
P. O. BOX 12 
NEW YORK 36, N. Y. 
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SEARCHLIGHT SECTION wvensinc 


BUSINES OPPORT 


UNITIES 


EQUIPMENT - USED or RESALE 





DISPLAYED RATE: 


The advertising rate is $31.00 per inch for all advertising appearing on 
Contract rates on request. 


other than on contract basis. 


AN ADVERTISING INCH is meosured 7% inch vertically on one column, 


3 columns—30 inches—to a page. 


Send NEW Ads or Inquiries to Classified Adv. 


UNDISPLAYED RATE: 


$2.70 a line, minimum 3 lines. To figure advance payment count 8 
average words as a line. 


PROPOSALS, $2.70 a line an insertion. 
BOX NUMBERS count os one line additional in undisplayed ads. 
Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











LOCKHEED LODESTAR 
P&W 1830-94—Low Time 
$75,000.00 


Sale, Trade or Lease 


35 Hours since Annual, Complete Radio, 
Weather Instrumentation, Gyrosyn Compass, 
Zero Reader, H5 Horizon, Direct Fuel Gauges 
Edge Lighted Panel. 


PACIFIC NORTHWEST PIPELINE CORP. 
P. O. BOX 1526 
DA-8-8252—SLC, 10, UTAH 








SPARTAN EXECUTIVE 
7-W-25 SERIES 


IDEAL EXECUTIVE OR POLITICAL 
CAMPAIGN TRANSPORT 


This ship has always been privately owned and 
never damaged. it has been completely rebuilt with 
plush custom interior, equipped with latest radios 
and modified for high speed and safety. This plane 
attracts tremendous attention at all airports. 


Additional information may be obtained by writ- 
ing or wiring te GEORGE WILLETT, WILLETT 
FLYING SERVICE, Lemoore Air Base, Lemoore, 
California. 








AN FITTINGS & HARDWARE 
Stainiess, Aluminum, Brass, Steel 
All sizes—immediate delivery from world’s targ- 
est shelf stock. Buy direct from manufacturer. 
Lower prices—quicker service. Send for free wall 
charts showing complete line of AN & MS fittings 
and hardware. We also machine parts te your 
own special print, and stock AN & MS forgings. 


COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd. Culver City, California 








WRIGHT 
1820-76A 


Newly overhauled by Grand Central Aireraft Co. 
to latest Learstar specification. 

ROBERT A. DARNALL 
Linden Airport Linden, N. J. 








RESISTORS & CAPACITORS 
Any types—any quantities 
FULLY GUARANTEED 


ALEXIMMA 


4650 Livingston Rood 
New York 71, N. Y. 








OXYGEN EQUIPMENT 
SALES & SERVICE 


REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 
FIXED INSTALLATIONS 
GOV'T. APPROVED REPAIR STATION 


BP AERO e'sccunoo, cairor 











DEAL DIRECTLY WITH OWNER 
In Stock Now for Immediate Delivery! 


SIKORSKY 8-5! HELICOPTERS 


Commercia Licensed 


NOW 


BEECHCRAFT CisS, 0188S, E18S 


One of each available All Top — ity 
valu 





Excellent value and excellent terms hau mi eft, with spare 
able ndividua AS IS 
Cargo DC-4B, Airline Se- 3 and /or Cargo 
C-47 All available f sale with terms MILITARY SURPLUS 
or for lease with lowest ‘rat es ever. AIRCRAFT 

SNJ-7 (T-6G SNJ-4 I 

PvV-2 He on. 2 Dow 
GRUMMAN WIDGEON B26. 1 PBY-5A~ 
G44A Models with Ranger All to be wholesaled fly 
engines, or Custom McKin- able with ferry permit 
non-Hickman Conversion GRUMMAN — amd at ve heap p 
available as a package. Fin- Zero time th: Ake t all for deta 
shed product without an new And We .t an oT 
equal. And We Mean It!!! New Plane Warranty. HANGARS 

120 f x 200 ft. Gear span 

EXECUTIVE LOCKHEED VENTURA hanga as hf head 
Gorgeous New Horton & Horton interior, unequalled aS Cae aruntre Geis te 
anywhere. Send for photograph on a - ides s Seced 4 
265-285 MPH, for the cost of a Beech, 000 & F fi ace. Sul 


TRADE-AYER COMPANY 


ANTHONY J. MING, LINDEN AIRPORT, LINDEN, NEW JERSEY 
Wa 3000 














Available NOW For SALE or LEASE 


The NEW SMITH-SUPER 46 C 
CAR O4b-certificated for PASSENGER or CARGO TRANSPORT 


MGTO oh aaa c av — _— ED: RANGE: 

50.100 It gal 7 0 bs 

AV. USE FUL LOAD: Pow i 10,000 ft se speed) 
Cargo: 20,800 Ibs P&W R2800 1,650 stat 

4-Psgr: 18,800 lbs. “C” engines 


— plus many other new features! FINANCING AVAILABLE 


L. B. SMITH AIRCRAFT CORPORATION 


P.O. Box 48/456 * International Airport * Miami 48, Florida 
Tel. TUxedo 8-6481 © CABLE: Smithair 





D+bbbb+b+bi+ib+5+4b64+4+54556b6666600 








SDD 444+ 4 ++ 6464445545555 +55545444. 
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Immediate Delivery 


We stock, overhaul, and instoll 


FOR SALE 
DC-4’s 


PRATT & WHITNEY WRIGHT 
R1830 R1820 
5 ® E Models —75, —92, —94 ~—202, —5, —72 


Fully Convertible 
Overseas & Domestic 
Financing Available 

United States Overseas Airlines Inc. 


Chrysler Bidg., New York, N. Y. 


R985 R1340 R2000 


and ovr most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


INC, 
Lambert Field inc 


DAbAAAAAALbAAAADbbbb Db 
POSS SSCS CSCC CCC CCC CCC CC CCC Cee 


Telephone YUkon 6-6685 
Cable: USOALINES NEWYORK 
TWX NY 1.3486 St. Lewis, Mo 














Twin Beech - DC-3 - Lodestar 





MAINTENANCE 


AUTOMATIC PILOTS, NAVIGATION 
& COMMUNICATION SYSTEMS 


Wilcox 


ROCHESTER AIRPORT 
PHONE: FAirview 8-2720 


ROCHESTER 11,N.Y 


ir Station #3964 


Approved Repair . . 
Class | & 3 Ne Limitations Collins, Bendix, Sperry, Lear, ARC, 
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EMPLOYMENT OPPORTUNITIES 


iis 


oy 


; A position 


ELECTRONIC | pig » 
ENGINEER j| creative 


| man 


Is this your idea of a creative assignment? 


Solving complex circuit design problems in these fields: 
electronic missile guidance, memory circuits, digital and 
analog devices. airborne radar systems—pulse and 
transistor circuits. 


An engineer with the necessary intellectual curiosity 
and an inventive mind to carry such problems to a suc- 
cessful conclusion can go far at the G-E Light Military 
Electronic Equipment Department. 


Forward your resume in confidence to: 
Mr. RICHARD C. KIMM. Room 58WF ; 


twit Er FE 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 


GENERAL @@ ELECTRIC 


FRENCH ROAD. UTICA. NEW YORK 






































SERVO ENGINEERS 


Requires B.S., M.E. or E.E. with 3 to 5 years’ experience in dynamic analysis 
and synthesis of servo systems using analog computers as an aid Prefer 
direct experience with hydraulic and pneumatic systems Will work on 
analytical group assignments relating to dynamic systems analysis and 
synthesis on high-pressure electro-hydraulic devices, high-pressure pneu- 
matic systems, jet engine fuel systems, etc 


CRYOGENICS ENGINEER 


Senior Project Engineer is required to organize and assume charge of a small 
group engaged in the development of airborne equipment for the generation 
and use of high-pressure gas from cryogenic liquids, which will be used for 
control and actuation of various devices on aircraft and missiles 
Responsibility will include proposal and cost-estimate preparation, project 
planning, engineering coordination with customers, supervision of design and 
analytic work, development of low-temperature components, planning for 
laboratory tes facilities, production support activity, and all else necessary 
to carry a project from the preliminary concept through full qualification 
testing of flightworthy hardware 

Five to ten years’ experience is required in this or related fields, with a good 
background aiso in the general area of thermodynamics and general physics, 
as well as in design and development work 


Modern plant located in suburban area offers ideal living conditions and 
excellent school facilities Expanding company offers excellent opportunity 
for advancement 

Send resume detailing educational background and experience to: 


Personnel Department 


CHANDLER-EVANS DIVISION 


PRATT & WHITNEY CO., INC. 
West Hartford, Conn. 


Qualified applicants will be invited to West Hartford pliant for personal interview concerning 
these positions. 


LOCKHEED LODESTAR 


New interior & paint . . . Wright engines 

. « dual instrument panel . . . excellent 
radio .. . de-icing equip’t. . . . 2625 hrs. 
since new .. . fine condition throughout 
+ + « newly-licensed! 


ONLY $2995 Monthly 


(Lease or Purchase Pian) 


CONTACT: Herrol Bellomy, Exee. V-P & Gen. Mor 


L. B. SMITH AIRCRAFT CORPORATION 
P. O. Box 48-456 int. Airport 
Miami, Florida Ph: TUxedo 8-8481 











AIRCRAFT PROPELLERS 
Transport, Fighter, Trainer, Bomber props, 
parts and controls. Immediate delivery 
from world’s largest shelf stock. 


UTILITY INDUSTRIES CO. 
34 Burnside Avenue East Hartford, Conn. 








SALE — LOWEST PRICED 


LODESTAR 


Executive 1820—56 WA 
Tanks resealed—33D50 props. 
Available for immediate delivery 
Major Clair $. Hazell 3514 Lewis Rd 
Newtown Squore, Pa Elgin 6-7636 
































“ ” 
SEARCHLIGHT 
IS 
Opportunity Advertising 
—to help you get what you want. 


—to help you sell what you no longer 
need 


Take Advantage Of It 
For Every Business Want 
“Think Searchlight First” 
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MING FUN iH OIARG 


You'll be able to aim missiles at the stars . . . and hit your target . . . with AC’s incredibly accurate Inertial Guidance Systems. And 
we're aiming for top-flight engineers to do the job . . . men who want to see their stars rise in the exciting electronics firmament. 


This is opportunity. For at AC you can exploit your full talents on guidance systems . . . or any one of a dozen other fascinating 
and complex electro-mechanical, optical or infra-red devices that are now in the research and development stage or in production. 


There’s a bright and secure future for you with AC . . . and General Motors. You can grow with one of the most rapidly expand- 
ing industries, within an organization long known for its sound policies and enlightened interest in potential leaders. 


If you are a graduate engineer or physicist with three to ten years technical experience in micro-wave techniques, electronics, 
the electrical or mechanical fields, or in gyroscope design, you should talk with the people at AC. Just write the Supervisor of Technical 
Employment: Mr. C. E. Sundeen, Dept. D, 1925 E. Kenilworth, Milwaukee 1, Wisconsin; or Mr. M. Levett, Dept. D, 1300 N. 


Dort Highway, Flint, Michigan. 


Producers of: AChiever Inertial Guidance Systems 
Afterburner Fuel Controls * Bombing Navigational 
Computers * Gun-Bomb-Rocket Sights « Gyro- 
Accelerometers *« Gyroscopes * Speed Sensitive 
Switches ¢ Speed Sensors * Torquemeters 












AC SPARK PLUG BD THE ELECTRONICS 
DIVISION OF GENERAL MOTORS 

















OUR 
BUSINESS IS 


CONTROLS 


FOR 

THE FULL 

SPECTRUM OF ji 
PROPULSION SYSTEMS 


Bendix* has long been ¢ 
of aircraft engines 

in related miss 
propulsion syste 
capabilities 


PRODUCTS 
BENDIX (wsicn SOUTH BEND, IND. 


AVIATION CORPORATION 








LETTERS 





Thermal Soaring 


As « confirmed reader of Aviation WEEK 
I have long wondered how something so 
fascin sting as thermal soaring could be 


overloked. Robert Stanfield’s article on 
Schw.izer Aircraft (AW July 14, p. 98) 
merit. the plaudits of the soaring pilot for 
gettin, us out of the hated stick string and 


rag glider into soaring sailplanes. An open 


on is extended to Mr. Stanfield to 


invita! 
try ¢ the Florida brand of thermal this 
fall. 
Joun J. Ranpawt 
Capt., F.A.L 
Coral Gables, Fila. 


Goose Engine 


Ii, afraid Aviation Week has pulled a 
bu-by In the picture on the Fairchild Air- 
plane | Division “Goose” Missile and accom- 
panying: information in your June 23 issue 
(p. 2”). it is stated that the engine used is 
the | ,irchild J83. Actually, the engine in 


stalle:, in the pictured aircraft is the Arm- 
strony Siddeley Viper 3 turbojet which 
Curt:,; Wright supplied Fairchild under a 
licens. agreement with Armstrong Siddeley 


Motw,; Ltd. A number of Viper 3 engines 
have jyeen, and are still being, used most 
succe:fully in the development of the 
“Goo.” Missile. To the best of our knowl- 
edge. ¢he J83 has not as yet actually pow- 
ered ne of these aircraft in flight 
Ki. gving how you pride yourself on facts, 
I tho Ight you'd like to be set straight so 
you ild run a correction. 
Ronatp S. Gat 
Director of Public Relations 
Curtiss-Wright Corp. 
Woodridge, N. J 


Cogrtesy by Mail 
O:@ looking through your issue of May 


19, ! Iwas very interested to notice an adver- 
tisen Ynt by a well-known helicopter manu 


factu@#r, in which one was invited to drop 
thenga line, to which was added “Prompt 
answ guaranteed.” 


F.@ some time it has been a source of 
ama: Fment to me why firms in the United 
Stat‘, and I do not mean only in the avia- 
tion ‘fndustry, spend thousands of dollars 
indi.@dually on advertising and on public 
relat Jns, yet when it comes to the one 
imp tant item that really represents a com- 
pan\ Jand their method or lack of method, 
as tae case may be, in dealing with this, 
nam iy a firm’s correspondence, so many 
can fither ignore this altogether or take 
thei Jown sweet time for the eventual court- 
esy JF an acknowledgment. 

[ Yrave found this particularly to be the 
caseGwhen seeking employment in aviation, 
as |@ave been just recently, and in this con 
nec@pn it is to be pointed out apart entirely 
fro, § any matter of good will that may be 
corf#med, that the person who may be 
seci@sg employment today—well, who 
kn Ys—tomorrow may be in purchasing or 
anoffier position to do business with those 
shoffsighted enough to ignore him previ- 
OUs 


10; 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42nd St.. New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


In a country in Europe, in which I have 
been in the aviation business for some time, 
it is the usual practice that if a letter cannot 
be taken care of right away for any of a 
number of reasons an immediate and 
courteous acknowledgment is immediately 
sent out, which at least assures one that the 
business concerned is being taken care of, 
and also makes for a feeling of good will 
towards the firra concerned, or, as it is usu- 
ally put here, shows that “they are on the 
ball.” 

Some time ago I was handling the sales 
of subscriptions, etc., for an aviation jour- 
nal, and in addition to an immediate ac- 
knowledgment of all checks for subscrip- 
tions, etc., I sent a courteous letter thanking 
them for business. At the same time, any 


complaints, such as copies not received, etc., ° 


were immediately acknowledged, the matter 
investigated, and restitution made. The re- 
sult was that I not only did not lose a single 
subscriber, but sold further subscriptions to 
existing subscribers in addition to good will 
sales from them, and later advertising sales 
to these same people 

These are such simple points that it is 
incredible to me that they should be 
ignored, and how small is the cost compared 
tc money that is often wasted on other 
things. 

It is only necessary for me to add, as I 
guess thousands must have done before me, 
that I consider Aviation Week to be first 
class in every way, and not only a luxury of 
reading matter but an absolute necessity if 
one is to keep “au fait” with world aviation 
matters. 

Benno G. pe Greeuw 
New York, N. Y. 


Control Problem 


Have just finished your issue of July 21, 
and find once again a letter “Flying Going 
Blind?” (p. 102) expressing the principle of 
“see and be seen” as the answer to mid-air 
collisions. I continue to wonder why you 
print such letters! Hearing all sides of an 
issue is certainly desirable. However, I 
humbly submit that anyone who offers in- 
creased cockpit visibility as the answer is 
quite obviously completely ignorant of the 
problems involved in maneuvering high 
speed aircraft. (I don’t recall any comment 
by pilots of such aircraft to the contrary; 
do you?) 

The frequent reiteration of this no doubt 
sincere but erring point of view lends itself 
only to confusion. Visibility is a desirable 
thing, and as an industry representative I 
have urged the Civil Aeronautics Board to 
require even more cockpit visibility again 
and again; however, for a variety of reasons 
Increased cockpit visibility will unquestion- 
ably make the smallest contribution of any 


action taken to improve air safety as regards 
collisions. We are dealing with 2 problem of 
trafic control and nothing else 

So please—use your fine reputation for 
integrity to clear the air. Let us see the 
problem for what it is and work together to 
solve it. 

Such emotional concepts as the “rights”’ 
of this group or that simply do not fit into 
such important (crucial) deliberations 

Jorn Burn 
Airline (Captain 
New York, N. Y 


From Ground Up 


In reply to Mr. Morton’s letter (AW 
July 7, p. 110), I would certainly go along 
with the policy of aircraft filing IFR 
flight plans, but what about the thousands 
of civilian (private) aircraft and pilots who 
could not qualify for IFR flights? 

The possibility of mid-air collisions is 
present from the ground up, and it is not 
limited to jet or high performance civil air 
carner types. 

In my letter (AW June 23, p. 94), m 
suggestions on paint and lights were in 
tended as supplemental aids, not as a cure 
to the mid-air collision problem 

LCDR L. W. Dtrrs, 
Airborne Early Warning 
Squadron 1] 

FPO, New York, N. Y 


USNR 


Collision Solution 


“What never? Well, hardly ever.” 

In his letter “IFR Filing” (AW July 
p. 110) Copilot Morton wonders if facts 
(his) have been considered: 

“1. There is no record of two aircraft 
having filed and flown IFR running into 
each other. 2. In each case of a mid-air 


collision one or both aircraft is/are VFR, 
thus making the accident possible.” 
If Mr. Morton will write to the CAB 


they might have a spare copy of Aircraft 
Accident File #2427-42 released June 21, 
1943 

It officially records a mid-air collision in 
the overcast. Both aircraft had filed, flown 
and complied with IFR flight plans 

Mr. Morton has offered a simple solu- 
tion for the mid-air collision problem, 
backed up by his facts. The seemingly ob- 
vious solution is for everyone to file IFR 
(above this, that, or some other altitude— 
it’s hard to pin down where the IFR should 
start). 

In the meantime other pilots wonder 
how long an overloaded traffic control sys 
tem can continue without another factual 
accident cropping up—to say nothing of 
the traffic that just doesn’t get a chance to 
ge IFR because of delays. 

It seems to me that the only real solution 
will be an effective anti-collision electronic 
warning device in the cockpit. Until one is 
perfected pilots will have to keep looking 
out the window regardless of what kind of 
flight plan they may file. 

Rosert E. Trimet 
Washington, D. C 
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